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Bonneville Power Administration 
engineers recently solved an elec- 
trical distribution problem . . . and 
developed an interesting new ap- 
plication for wrought iron. 

The bus-bar network in the sys- 
tem substations would have re- 
quired a prohibitive amount of the 
non-ferrous metals ordinarily used, 
and so alternates were carefully 
investigated. The material found to 
possess the most desirable com- 
bination of strength, conductivity, 
corrosion resistance, ease of fabri- 
cation, simplicity and economy, 
was wrought iron. Furthermore, 
the engineer's report cited several 
points in its favor for use in per- 
manent buses: carrying capacities 
at 115kv and 230kv sufficient to 
handle current from the largest 
stations . . . physical properties 
that permit the use of long spans 
. . . good corrosion resisting qual- 
ities in moist atmospheres . . . lower 
cost . . . less expansion, and so 
fewer expansion joints . . . easy, 
quick and economical welding ... 
and adaptability to ‘‘streamlined’”’ 
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construction. All necessary fittings 
were produced, and all forming 
done, in the Bonneville shops. 
This new application is a further 
extension of wrought iron’s im- 
pressive list of services to the elec- 
trical field. Widely used as heavy- 
wall conduit, to protect electrical 
cables in river and bridge cross- 
ings and underground runs, it is 
also serving in transformer cooling 
coils and cases; in switch boxes in- 
stalled in corrosive surroundings; 
in electrodes in salt anrealing 
furnaces; precipitation plates for 
carbon production; in ground and 
lightning rods, and lightning masts; 
and for generator housings, stator 
yokes on aircraft amplidynes, and 
motor generator frames. In each 
case, the application was initiated 
by the engineer involved, based on 


his knowledge of wrought iror's 
characteristics. 

Perhaps Byers Wrought Iron can 
help you solve some electrical 
problem. In any event, it can sere 
you in some capacity. To get: 
picture of the many jobs wrougit 
iron is doing . . . and some ideas # 
to where it might save for you.. 
ask for our bulletin, ‘101 Uses ior 
Wrought Iron.” 

A. M. Byers Company. Estab 
lished 1864. Offices in Pittsbu: 
Boston, New York, Philadelpiia 
Washington, Chicago, St. Lou 
Houston, Seattle, San Francis 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS 


* OPEN HEARTH ALLOY STEELS 


CARBON STEEL TUBULAR PRODUCTS 
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| COMING NEXT 


+ Disregarding the usual procedure 


cooperation with 
facturer moved a 750-ton unit intact 
reently without cracking the plates 
ing the water tubes. The 
, which will be described 
in ENR for Feb. 10, resulted in a 
saving of four months time and 
$75,000 over that estimated for do- 
ing the job in the usual manner. 


Fighting “Ole Man River,” during 
exceeded in intensity for 
years, to complete erec- 

of the 3,627-ft. span across the 

is below St. Louis called 
heen utmost = ne and 
i on the part of the con- 
Problems seldom experi- 

enced were successfully overcome, 
and the methods employed are of 
ceptional interest. The project, 
design and construction, will be 
described in the Feb. 10 issue. 


* Among a variety of other subjects 
to be featured in the Feb. 10 issue, 
will be the work of the U. S. Engi- 
ners in building Norfork Dam. 
Oklahoma’s experience in construct- 
ing a divided access highway; an 
malytical exposition of cross hair 
adjustments of surveying instru- 
ments; and how Seattle increased 
trafic flow by removing abandoned 
street railway rails. 


REVIEW NUMBER 


*February 24 is the date of News- 
Record’s Annual Review and Fore- 


cast Number, and because of the 


pid changes and confusing develop- 
ments to which civil engineering and 
onstruction have been subjected, 
he issue has been planned with 
particular care, 

As befits a war year, the activities 
nd accomplishments abroad of the 
ngineers and construction men in 
te Army, Navy and Marines are 
ven prominent attention. Likewise 
on the homefront, war-induced prob- 
ms, such as those of postwar plan- 
hing, engineering education and con- 
‘Tuction equipment supply have been 
ingled out for emphasis. 

The reviews of developments in 
ne various fields of engineering and 
onstruction will also be included, 
will the annual statistical review, 
hich will encompass data on jobs 

oposed for postwar construction. 


JOHN ABBINK, Publisher 
ALBERT E. PAXTON, Manager 
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SCALE RESISTANCE PROVED — 


BY FOUR MINNEAPOLIS WINTERS 


ATLAS DURAPLASTIC* 


NIGHT DRIVING | aj:,-cntrainin 


MADE SAFER 


—with White Concrete 
Reflecting Curb 


t» For greatest visibility, under 
headlights alone, it is not enough 
that curb be white and a good re- 
flector. It must reflect light in the 
right direction— back to the driver. 
The diagrams below show why. 

Scientifically designed faces on a 
Reflecting Curb made with Atlas 
White cement catch headlight rays 
and reflect them back—right to the 
driver’s eyes. Thus the curb stands 
out — clearly visible. A smooth 
curb reflects light away from the 
driver—and therefore is not so 
readily seen. 

When rain at night makes road 
and curb a watery mirror, this dif- 
ference is even more marked. A 
smooth curb is almost invisible. A 
Reflecting Curb shines as a white 
guide to safety—far ahead. 

When planning post-war im- 
provements or new highways, write 
to our Atlas White Bureau for fur- 
ther information. Ask for a copy of 
the book‘“‘A White Guide toSafety.” 


A smooth curb (above) wastes light . . . reflects 
it up and away from the driver. A White Con- 
crete Reflecting Curb (below) conserves light 
... reflects it back to the driver. A smooth curb 
is barely visible at night; a White Reflecting 
Curb stands out—bright and clear. 


g Portland Cement on city pavements 


confirms original tests and research 


*, 
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Photo of Second Avenue North, Minneapolis, taken in 1943. Left lane was laid with nor- 
mal portland cement in 1939: right lane was laid at the same time with Atlas Duraplastic 
cement. Four winters of identical salt de-icing treatments produced the results shown. 


Minneapolis, Milwaukee, Illinois, 
Ohio and other states and cities 
have found that concrete streets 
and highways made with: air-en- 
training portland cement are highly 
scale-resistant under both alternate 
freezing and thawing and repeated 
applications of salt de-icing treat- 
ment. Some of these, like the instal- 
lation pictured above, are now in 
their fifth winter and all are prac- 
tically scale-free. 


For further information on Atlas 
Duraplastic—adevelopment of over 
six years of research and tests by 
Universal Atlas in the laboratory, 
in the plant and on the job, write 
to our Technical Service Bureau. 
Ask for reprints from trade and 


technical magazines on the origin 
research and on actual installation, 


7. 


- Complies with current 


Quick Facts about Atlas Duraplastic 
Federal and 


ASTM specifications. 


- Renders concrete pavements highly 


sistant to scaling due to the action d 
salts used for ice removal. 


. Protects concrete against the effects 


freezing and thawing weather. 


. Minimizes segregation and _ bleeding 


Concrete is more uniform through 
and more durable. 


- Permits earlier finishing. 


- Requires no additional material a * 


mixer. 


Called Duraplastic because it makes“ 
crete more durable and more plastic. 


*Trademark registered, U. A. C. Co.; all rights rese™ 


UNIVERSAL ATLAS CEMENTS 


UNIVERSAL PORTLAND - ATLAS PORTLAND - ATLAS WHITE - ATLAS DURAPLASTIC - ATLAS HIGH-EARL! 
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Collective bargaining plan 
Jominates A.S.C.E. meeting 


roposal to amend constitution of the society's local 
tions. to permit them to create collective bargain- 
ng groups opposed heatedly and strongly endorsed 


normally good program of technical 
vers at the annual meeting of the 
rican Society of Civil Engineers, 
jin New York City, Jan. 17-21, was 
»st completely eclipsed this year by 
ion of the society’s program for 
ing up collective bargaining units 
engineers, which was adopted by the 
d of direction at its October meet- 
in Atlanta. 
In response to several requests that 
board’s action in providing for col- 
ive bargaining within the society’s 
be discussed at the annual 
iness meeting, Wednesday afternoon 
set aside in the program for discus- 
of that subject. Because of that 
eduled discussion, a motion intro- 
red at the morning meeting to request 
board to reconsider its action at At- 
and to do nothing further on the 
ter until the matter can be put to 
of the members was tabled until 
afternoon session. 
fore the afternoon meeting was 
wn open for discussion, A. M. 
n, chairman of the society’s com- 
ee on employment conditions, which 
prepared the report that was ap- 
ved by the board at Atlanta, reviewed 
developments within the society that 
led up to the committee’s proposal. 
Rawn also reported that 15 of the 
ections already had voted to amend 
r constitutions in line with the com- 
e's recommendations. In every in- 
the proposal carried by a large 
ority, the average being over 90 per- 
of the voting members. In only one 
ion where the proposal had been put 
bte was it lost, and that was due to 
of at least 50 percent of the 
ble members to cast a vote, as re- 
ed by the section’s constitution. The 
ons that have taken this action are 
ntral Ohio, District of Columbia, 
Angeles, Georgia, Kansas City, 
yland, Miami, Oklahoma, Oregon, 


m i 


Pittsburgh, Porto Rico, San Diego; 
Seattle, Tennessee Valley and West Vir- 
ginia. 

Some strong opposition 


Discussion from the floor indicated 
some strong opposition to the proposal, 
chiefly in the Metropolitan Section 
(New York) and the Northeastern Sec- 
tion, (Boston). In neither of these sec- 
tions has the matter been put to vote, 
and only in Boston has it been discussed 
in open meeting. 

Failure of the Metropolitan Section to 
discuss the proposal in open meeting or 
to put it to vote was the subject of cau- 
stic comment by Joseph D. Lewin, rep- 
resenting a group of young engineers in 
New York City who do not want to join 
any of the existing unions but who are 
under pressure to do so. 

Those who opposed the establishment 
of collective bargaining groups by the 
sections, generally did so on the ground 
that such collective bargaining units are 
unnecessary, that they will be weak and 
ineffective, and will cause a split within 
the society between employees and em- 
ployers. Some also held that once the 
collective bargaining agencies are set up 
by the sections, the unions wil] take 
them over, with the result that they will 
only facilitate the spread of the union 
movement among engineers, 

When the motion came to vote it was 
lost by a vote of 97 for the motion and 
120 against it. 


Medals presented 


The annual meeting opened with the 
presentation of society medals and 
prizes and the awarding of honorary 
memberships to the men pictured on 
p. 87. 

The Norman Medal, highest of the 
society honors, went to Thomas E. 
Stanton; the J. James R. Croes Medal 
was awarded to Carl H. Gronquist; the 
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Thomas Fitch Rowland Prize to Paul 
Baumann; the James Laurie Prize to 
Thomas .A. Middlebrooks, and the Ar- 
thur M. Wellington Prize to Milton 
Harris. Ray K. Linsley and William C. 
Ackermann received the Collingwood 
Prize for Juniors; Harold A. Thomas 
and Emil P. Schuleen received the 
Karl Emil Hilgard Prize; Carlton B: 
Jansen was awarded the Construction 
Engineering Prize; and the Rudolph 
Hering Medal went to George J. 
Schroepfer. 


New officers 


At the close of the business session 
the tellers reported the election of Mal- 
colm Pirnie, consulting engineer, New 
York, as president to succeed Ezra B. 
Whitman of Baltimore. New vice 
presidents are Richard E. Dougherty, 
vice president. New York Central Sys- 
tem, New York, and Franklin Thomas, 
professor of civil engineering, Califor- 
nia Institute of Technology, Pasadena. 
New directors are S. C. Hollister, dean 
of the College of Engineering, Cornell 
University, Ithaca, N. Y.; Gail A. Hath- 
away, hydraulic engineer, Office of the 
Chief of Engineers, U. S. Army, Wash- 
ington; Raleigh W. Gamble, superin- 
tendent, Bureau of Street Repair and 
Construction, Milwaukee; Wilbur M. 
Wilson, research professor, civil engi- 
neering department, University of IIli- 
nois; Frank C. Tolles, consulting engi- 
neer, Cleveland; William .D. Shannon, 
consulting engineer, Seattle, Wash.; 
and R. J. Tipton, Denver consultant. 


Symposium on cavitation 


The morning session of the Hy- 
draulics Division was devoted to a sym- 
posium on cavitation in hydraulic 
structures. John K. Vennard, New 
York University, outlined the funda- 
mentals of cavitation, pointing out that 
the mechanism of cavitation is com- 
posed of four parts, namely: (1) the 
formation of the cavity or small air 
pockets in the low-pressure regions of 
the liquid; (2) travel of the cavity; 
(3) collapse of the cavity; and (4) 
the consequences of the collapse, which 
often results in pitting of the walls of 
the structure through which the liquid 
flows. 

For elimination of cavitation in new 
structures, Professor Vennard recom- 

(Continued on page 86) 
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Surplus machinesy disposal worries 
Associated Equipment Distributors 


Delegates at Chicago meeting endorse the proposed 6-point dis- 
tribution program to be controlled by the Reconstruction Finance 
Corp., and operated thru established trade channels. 


Despite assurances from representa- 
tives of the armed forces that much 
of the used construction equipment 
now available in the country would 
be expended as war materiél and that 
plans now being formed would dis- 
pose of all equipment, both old and 
new, owned by the Army and Navy 
after the war in a fair manner, much 
concern was expressed over disposition 
of surplus machinery by more than 
1,000 dealers and manufacturers at- 
tending the 25th annual meeting of 
the Associated Equipment Distributors 
at Chicago Jan. 16-20. 

The delegates heartily endorsed the 
six-point program of distribution pro- 
vided in a bill now before Congress 
by which the disposal and sale of such 
equipment would be controlled by the 
Reconstruction Finance Corp. Chief 
features of the distribution plan in- 
clude disposal of the equipment 
through established trade channels and 
at a rate which would not disrupt trade 
or commerce, prevention of the acquisi- 
tion of large stocks for speculative pur- 
poses, uniform selling prices at such 
levels as to insure the government a 
fair return, and the protection of small 
business firms in the field. 

Disposition of surplus equipment was 
the principal topic at two round-table 
sessions. Government interests were 
represented by Lt. Col. E. R. Needles, 
Corps of Engineers; Capt. L. N. Moel- 
ler, (CEC) U. S. Navy; Henry Hale, 
WPB; and Clifton Mack, procurement 
division of the Treasury department. 
Four distributors and four manufac- 
urers represented private industry in 
the discussions. 


Army and Navy views 


Col. Needles declared that the: army 
hopes to.use up or send overseas all 
army-owned machines. The army is re- 
conditioning all of its equipment; new 
and used units in best shape go over- 
seas for combat duty, while older 
models and badly worn machines are 
reserved for troop training and for 
maintenance at posts and bases. He 
said if the present demand for equip- 
ment continues for another six months 
there will be no problem of surplus. 

Capt. Moeller reported that the Navy 
now owns construction equipment val- 
ued at $64,000,000, and that very little 
of it would be returned to this country. 
Seabee equipment, he pointed out, is 
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so expendable that the average life is 
less than one year. The navy has three 
big depots in this’ country for recondi- 
tioning its equipment. Present regula- 
tions permit the navy to sell surplus 
equipment, if it desires, to private buy- 
ers, and some machinery has been dis- 
posed of in this manner “without com- 
petition to private industry.” 

Construction equipment production 
jumped from $120,000,000 a year in 
1935 to $721,000,000 in 1943, accord- 
ing to Henry Hale. The present back- 
log of orders approaches the 1943 out- 
put, he said. 

An industry committee recommenda- 
tion for disposition of surplus equip- 
ment, outlined by Mort Hunter, Mil- 
waukee distributor, provided that: (1) 
All equipment be screened for various 
governmental agencies; (2) the re- 
mainder be offered to private firms 


G. W. Van Keppel, new president -of 
the Equipment Distributors 


doing war work; and (3) any surplus 
from the foregoing be sold to the 
highest competitive bidder from the 
field in which the equipment originated. 

The A.E.D. adopted a resolution to 
combine its efforts with other organiza- 
tions in the equipment -industry and 
with other industries faced by the same 
problems of disposal of surplus govern- 
ment equipment so that a united front 
might be presented to the agencies, 
charged with the equipment disposal. 

Equipment distributors were told by 
Maj. Gen. Philip B. Fleming, admin- 
istrator of the Federal Works Agency 
that they have a special obligation to 
see that all construction equipment now 


in their possession as w 
comes into their possessio |; 
and demobilization day |. 
class working order. 
Maj. Gen. Eugene Re. 
Engineers, U. S. Army, | 
warning to the assem))! 
distributors and manufacturers to «y 
ply replacement and repair patty fy 
construction equipment overseas accord 
ing to schedules estab|i:} 
armed services, and not ac 
any replacement schedules based a 
peacetime operation of equipment 
Postwar highway construction must 
be based on need rather than up, 
geographical consideration, according 
to a preliminary report by G. Donalj 
Kennedy, vice-president of the An 
motive Safety Foundation. This recen 
completed six-month survey of neeis 
highway construction shows that % 
percent of all traffic moves over only 5 
percent of the country’s highways 
That the passenger car is a utility 
vehicle rather than a pleasure au 
mobile was brought out in the surver 
It disclosed that 77 percent of all trips 
are for business purposes, and 9% per: 
cent of then are of less than 30 mile: 


4S any tha 
Detween Now 
kept in first. 


old, Chief of 
iced a stem 
1 equipment 


Equipment monopoly charge 


No disturbing effects are expected ty 
occur in the existing relationships le. 
tween equipment distributors and man. 
ufacturers, nor in their normal methods 
of doing business, as a result of charges 
by the Federal Trade Commission thet 
the Association and its members hav 
conspired to suppress competition and 
to maintain a monopoly in the sale and 
distribution of rock crusher equipment. 
This was the opinion of Rufus G. Poole 
Washington attorney, who represented 
the Association during the investigation 
The acts complained of by the Comni 
sion as suppressing competition, sil 
Mr. Poole, occurred in 1939 and ]%) 
and have not occurred since. 

An order issued Jan. 8 by the Co 
mission prohibits arrangements {or uh 
form commissions and practices vhid 
might restrain competition on Gove 
ment business, said Mr. Poole. 
expressed the opinion that this ord 
could not be made applicable to ma 
situations for which it was intended 


New officers 


G. W. Van Keppel of Kansas Cin 
Mo. is the newly elected president 
ceeding Edward P. Phillips of Ria 
mond, Va. Other new officers for 
forthcoming year include: H. 0. Pen 
New York, executive vice presitt! 
Frank B. McBath, Portland, Ore. # 
William A. Danner of Boston, Mi 
vice presidents. C. F. Winches 
Washington, D.C., executive secre 
and W. W. Bucher, New York, ™ 
reelected. 
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North tube work resumed 


i ME on Lincoln Tunnel 
Work on the north tube of the 
hief of ender the 3 


stern ne oiecen ew Work City and New 
Pmett HB sey, delayed a year as a result of 
° <u> MAM stages of essential materials, has 
ts for , resumed and will be completed in 
‘cord: HAMM i, This was announced Jan. 17 by 
'Y ‘eH ctin J. Tobin, executive director of 
mee Port of New York Authority. Tobin 
* «MMM indications are the Lincoln Tunnel 
° ‘| become the chief artery for New 
} mt rsey-New York traffic in five years. 
Pe Trafic now flows in both directions 
~ rough the south tube. When the 
veal orth tube is opened traffic will flow 
_ , one direction only in each tube. 
peal The only work remaining to be done 
re installation of electrical equipment, 
ss . Jd up by the copper shortage. Tobin 
a sid the War Production Board has 
ven the go-ahead signal on the 55 tons 
{ copper needed for lighting, ventila- 
on and signaling equipment. Installa- 
ion of electrical equipment is being 
nade by the Broadway Maintenance 
rp. of Long Island City at a cost of 
65,000. 
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e Tobin said that 18,613 vehicles passed 
sted hrough the tunnel Christmas eve, that 
os ee 000 vehicles used it last month, and 


1 eel 553,000 used it in 1943. The one tube 
ethods w in operation is being used almost 


hare capacity, he said. 
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: Public utility committee 
a for freed territories 
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A special public utilities committee 
hich will assemble information and 
ommend action concerning require- 
nts, supplies and production of 
quipment necessary to re-establish 
lectric, gas and water services in lib- 
rated and former enemy territories has 
een formed by the Combined Produc- 
m and Resources Board, it was an- 
ounced in Washington, recently. 

Chairman of the committee and 
nerican member will be J. A. Krug, 
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Pr irector of the Office of-War Utilities in 
War Production Board. The member 
t Great Britain will be Sir Henry Self, 


puty United Kingdom member of 
PRB; the member for Canada will be 
» He Hogg, chairman of the Hydro 
for ti lectric Power Commission of Ontario. 
"Te The committee is expected to survey 
jet Tements and the availability of 
: lity equipment and to decide, in con- 
hetion with other operating organiza- 
ons of the three governments, on any 
essary production programs for 
lulpment to meet utility needs in lib- 
ated and former enemy areas. 
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“SERVICES FOR HOUSING DEVELOPMENT, Houston, Tex. 


News section beginning on page 203. 
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JOBS OF THE WEEK 


Collins Development Co., Houston, awarded a contract for roads, excavation, 
drainage, streets, utilities, clearing, grubbing, and sewage disposal, for 400-unit 
housing development, to Russ Mitchell, Inc., Houston, at $1,800,000. David M. 
Duller, Houston, is the architect. 


AIRPORT, Matagorda, Tex. 
Brown & Root, Inc., Houston, have been awarded an additional work contract for 
firing-in-range, runways, taxiways, apron expansion, at airport to cost $1,011,404. 
U. S. Engineers, Galveston, Tex., awarded the contract. 


DWELLINGS, Whittier, Calif. 
Whittier Construction Co., Los Angeles, Calif., will construct with its own forces 
125 frame dwellings, to cost $550,000. 


RUNWAYS EXTENSION, Miami, Fia. 
Bureau of Yards & Docks, Navy Department, Washington, D. C., awarded a 
contract for runway extensions, at Naval Air Station to R. H. Wright & Sons, 
Columbus, Ga., at $906,583. 


MARINE BARRACKS, Kiamath Falls, Ore. 
Brennen & Cahoon, Pendleton, Ore., have been awarded a contract by the 
Bureau of Yards & Docks, Navy Department, Washington, D. C., for marine 
barracks, messhall and cook’s quarters at the Marine Barracks, to cost $1,507,261. 


HOSPITAL, Farragut, idaho 
Bureau of Yards & Docks, Navy Department, Washington, D. C., awarded a con- 
tract for 500-bed extension to Naval Hospital, to Sound-Kiewit Construction Co., 
Farragut, Idaho. The project will cost $1,209,962. 


OIL DEVELOPMENT and OTHER BUILDINGS, Mexico 
Petroleos Mexicanos (Pemex), Mexico City, will build by its own forces a 100- 
octane gasoline refinery. Project will also have a pipe line, well development, 
housing, schools and hospitals for workers. The estimated cost is $12,280,709. 
Arthur G. McKee & Co., Cleveland, O., are the engineers for the refinery. 


AIRPORT WORK, New York 
Commissioner Marine & Aviation, New York, N. Y., awarded a contract for 
placing 3,000 cu.yd. hydraulic fill, at Idlewild Airport, Queens County, te 
Gahagan Construction Corp., Brooklyn, N. Y., at $694,500; also 3,500,000 cu.yd. 
to Atlantic, Gulf & Pacific Co., New York, N. Y., at $556,500. Jay Downer, New 
York, N. Y., is the engineer. 


HOUSING DEVELOPMENT, Cuyahoga Falls, O. 
Woodland Homes, Inc., Akron, 0., will construct by separate contracts 200 
dwellings, to cost $1,000,000. 


ALUMINA-CLAY PLANT, Salem, Ore. 
Chemical Construction Corp., New York, N. Y., has been awarded a contract for 
the design and construction of an alumina-clay plant by the Defense Plant Cor- 
poration, Washington, D. C. The estimated cost is $4,500,000. Columbia Metals 
Corp., Seattle, Wash., will operate the plant. 


HOSPITAL, Astoria, Ore. 
Bureau of Yards & Docks, Navy Department, Washington, D. C., awarded a 
contract for miscellaneous buildings, for Naval Hospital to L. H. Hoffman, 
Portland, Ore., at $1,193,000. 







BRIDGES, Venezuela 

Ministerio de Obras Publicas Direccion de Vias de Communicacion, Caracas, 
received lowest bid for seven reinforced concrete highway bridges along 
Carretera Occidental, between Ospino and Barinas, States of Portugesa and 
Barinas, from Gonzalez & Bolivar, Caracas, with a bid of $1,886,666. Rod 

& Rivero, Caracas, was second low at $2,126,666. Raymond Concrete Pile Co. 
Los Angeles, Calif., and Pomeroy Construction Co. of California, San Francisca, 
Calif., bid $2,250,000. 








Note—Additional bidding and contract news on many projects large and small appear in the Construction 
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mended “streamlined” designs to avoid 
sharp curvatures, abrupt corners and 
other forms that produce flow curva- 
ture, vortices, eddies, and high local 
velocities. He also emphasized the im- 
portance of model studies before start- 
ing construction. Replacement of the 
eroded parts with a tougher material 
and the admission of air to the low- 
pressure regions were recommendations 
to reduce the destruction by cavitation 
of existing structures. 

In describing cavitation experiences 
of the Corps of Engineers, John C. 
Harrold, hydraulic engineer with the 
corps, also emphasized the importance 
of model studies to prevent cavitation. 
Two types of models offer advantages: 
.(1) models in a vacuum tank of the 
type developed at Carnegie Institute 
of Technology, and (2) models making 
use of an electric pressure device de- 
veloped at the U. S. Waterways Ex- 
periment Station, Vicksburg, Miss., to 
measure rapid pressure fluctuations. 


Each method offers advantages 


The vacuum method permits the cavi- 
tation action to be observed, but by 
this method it is difficult to determine 
to a refined degree the point at which 
cavitation disappears. With the pres- 
ure measuring procedure the point at 
which cavitation ends may be noted, 
but there is often question as to whether 
the piezometer openings are placed in 
the correct location to indicate the low- 
est pressures. However, with proper 
case, both methods give fairly ac- 
curate results, according to Mr. Her- 
rold, who believes cavitation testing 
opens a broad field for research. 

Cavitation experiences of the Tennes- 
see Valley Authority were described by 
George H. Hickox, senior TVA hy- 
draulic engineer. To date the TVA has 
experienced cavitation in only one of its 
structures, a sluiceway of Norris Dam, 
according to Mr. Hickox. 

Cavitation experience of the Bureau 
of Reclamation was described by Jacob 
E. Warnock, senior engineer in the 
bureau’s Denver laboratory. He cited 
the 72-in. Boulder Dam needle valves 
and the Shoshone Dam balanced valve 
outlets as examples of pitting in conduit 
flow. Two examples of pitting in open 
channels described were the Arizona 
spillway tunnel at Boulder Dam and the 
spillway pier faces at Parker Dam. In 
each case remedial measures were made 
possible by mode] studies. 

The sessions of the Hydraulics and 
Power Divisions were devoted to hy- 
draulic design advances in work of the 
Tennessee Valley Authority. After 
Theodore B. Parker, former chief TVA 


86 (Vol. p. 88) 


engineer and now head of the depart- 
ment of civil engineering at Massachu- 
setts Institute of Technology, had re- 
viewed the major hydraulic objectives 
of the TVA work, George R. Rich, chief 
TVA design erigineer, gave humérous 
details of the hydraulic design work. 
TVA experience with modél studies to 
assure good lockage conditions in the 
Kentucky Dam lock, which has a 70-ft. 
lift, revealed much valuable data on 
lock design. 

Mr. Rich, in discussing the setting of 
turbines, emphasized that a decision on 
whether to use a deep setting or a shal- 
low setting for the turbines is a problem 
that must be evaluated for each project. 
A deep setting permits a smaller runner 
with the resultant lower cost for gener- 
ating equipment, but cost of construc- 
tion will generally be higher than for a 
shallow setting, which may permit lower 
construction cost but more expensive 
generating equipment. 

Hydraulic operation of the entire 
TVA system, which is aimed at the 
maximum benefit for navigation, flood- 
control, power production, and malaria- 
control, was the basis of a paper by 
Clarence E. Blee, TVA chief engineer. 
Mr. Blee reported that the total in- 
stalled hydro-electric generating capac- 
ity of the 27 plants now completed or 
under construction on the Tennessee 
River and its tributaries amounts to 
2,068,000 kw; that the combined gross 
storage reservoir capacity totals 21,- 
000,000 acre-ft. with 14,000,000 acre-ft. 
usable within normal operating levels; 
and that the continuous length of navi- 
gation channel will be 650 miles, ex- 
tending from Paducah, Ky., to Knox- 
ville, Tenn. The navigation benefits are 
pronounced, Mr. Blee reported, point- 
ing out that freight traffic on the Ten- 
nessee River increased from 33 million 
ton-miles ten years ago to ovér’200 mil- 
lion ton-miles in 1943. In a like manner, 
the TVA system of dams is expected to 
provide sufficient flood storage to lower 
maximum floods on the lower Missis- 
sippi by 2 ft. at Cairo, Ill. 

Other TVA papers covered hydro 
power station design by George P. Palo, 
principal civil engineer; Watts Bar 
steam station design by Adolph A. 
Meyer, head civil design engineer; and 
structural features of TVA hydraulic 
structures other than power houses by 
Ross Riegel, head civil engineer. “Be- 
cause. of their character, being’ con- 
cerned with the numerous details of 
design, the papers do not lend them- 
selves to abstracting. 


Many maps found defective 


In speaking before the Surveying and 
Mapping Division Frederick L. Olmsted, 
consultant of Brookline, Mass., re- 
ported that in his work during the past 


few years he had: inspec 
of maps and had found 
tion defective. One of 
mon shortcomings on 
graphic maps.-is., the, 


d thousand, 
‘arge Propor. 
© Most cop. 
“neral topo. 
r 


K of 


- located on: theimap. whic 


identified .in the field. 

In describing the exten -ive mappin 

; : ing 

work required as part of the army cap, 
tonment program, Arlow V. Ferry of 
Black & Veatch stated tha: maps of th 
desired accuracy could be prepare 
faster by plane-table than by trang 
but that most surveymen knew ltt 
about the plane-table method. 

W.N. Brown of W.N. Brown, Tne. 
Washington, emphasized the need ‘ 
map making for planning the sum 
before any work starts, the value 9 
monumental control, and the benef 
obtained by the use on every map o{; 
grid system and control points. 

Two educational features considered 
necessary by Philip Kissam. Princety 
University, if surveying students are » 
be better trained are (1) greater ti) 
ization of the knowledge of practicing 
engineers engaged on survey work an 
(2) the solution of more comprehensiy 
problems of larger size. 


Some ‘structural topics 


Descrying the fact that engineers 
their designing, even of monument 
structures, with only a stress diagram 
and a slide rule, Aymar Embur, Il 
a practicing architect, told the Strw 
tural Division that engineers and archi- 
tects each need the services of th 
other. He emphasized that architect 
often design excessively heavy through 
ignorance while engineers thought ol 
of stress and economy. 

Elsie Eaves, head of the statistical 
and business news departments of fr 
gineering News-Record, outlined 
the Structural Division the place of t 
construction industry in the natioud 
economy. 

Americans spent 17 percent of thet 
entire national income in 1927 for cm 
struction and attendant maintenance- 
only 10 percent in 1933. In 1942, 143 


‘percent of the national income wt 


into construction and. in 1943 & 
amount was the same as in 1938. 
Miss Eaves showed anticipated cw 
struction budgets of 12 to 26 bill 
dollars for the first year after the w 
Speaking with “Search and Resear 
as a topic, John I. Parcel of Sverdrup i 
Parcel, consulting engineers of * 
Louis, urged the accommodation © 
more facts on the questions of st 
tural damping and the effect of imp 
and vibration on the ultimate strent 
of structures, Knowledge of wind lai 
is far from adequate. In truss bride 
the shielding effect and drag of va" 
members is incompletely determin 


January 27, 1944 © ENGINEERING NEWS-RECOM 





hrough 
at only 


Discussing Mr. Parcel’s paper, Wil- 
bur M. Wilson, research professor in 
sroctural engineering at the University 
o{ Illinois, made the comment that fail- 
ure of engineering structures had sel- 
dom, if ever, been due to faults in de- 
sign but rather to factors whose pres- 
ence or potential appearance was not 
anticipated. Speaking of designing 
structural members for fatigue, Profes- 
sor Wilson pointed out that it is diffi- 
cult to determine what the fatigue 
strength of a structural member may be. 
His research group has spent six to eight 
years and $60,000 upon reversal of 
stress investigations without getting 
definite answers. 


Activities of the Seabees 


Capt. Kirby Smith, director of the 
construction department of the Bureau 
of Yards and Docks of the Navy, told 
the Construction Division of the ac- 
tivities and accomplishments of the 
Navy's Construction Battalions, the Sea- 
bees. 

As originally organized two years 
ago, the construction battalions were 
to consist of 3,300 men but the corps 
now has been increased to an expected 
total of 290,000 men, half of whom are 
now overseas. An unusually graphic 
picture of Seabees under combat, not 
released heretofore, was shown to illus- 
trate the activities of the Seabee units. 


Sanitary engineering sessions 


Organization, training and staffing of 
engineers for promotion of the war effort 
was a dominant theme in the meetings 
of the sanitary engineering division. 
Gordon M, Fair, of Harvard University, 
and chairman of a committee that has 
for several years been devoting its ef- 
forts to the “advancement of sanitary 
engineering,” stated that the impact of 
war furnished new opportunities for 
sanitarians to participate in the impor- 
tant tasks of military and civilian health 
protection. Demands for sanitary engi- 
neers in the armed forces have far out- 
stripped the available supply of men 
and this has resulted in the introduction 
of special traifling courses at five uni- 
versities, 

Operation of the Procurement and 
Assignment Service to provide for the 
orderly withdrawal of sanitary engineers 
from civilian activities to military duties 
was outlined by Captain David Small. 
horst, executive officer of the service. 

At present, said Captain Smallhorst, 
1,223 are in military service, 515 have 
been declared essential in civilian health 
Protection, and 288 more have been de- 
termined to be available for service. 
Withdrawal of men for the army Sani- 
tary Corps is now virtually completed, 
commissioning of candidates from civil 
life having ended on Jan. 1, 1944. The 

(Continued on next- page) 


A.S.C.E. honors 
four members 


Honorary membership in the Ameri- 
can Society of Civil Engineers was 
conferred on four members at the an- 
nual meeting held in New York Jan. 19. 
They are Gerard H. Matthes, Frank T. 
Crowe, Thomas H. MacDonald and Ed- 


ward H. Connor. 


Gerard H. Matthes js a native of 
Holland, having been born in Amster- 
dam in 1874. Coming to this country 
in 1891, he entered Massachusetts In- 
stitute of Technology, graduating in 
1894. His experience has centered 


chiefly around hydraulics as applied to 
river control. He also was one of the 
early advocates of aerial surveying, 
having used it in mapping the Tennes- 
see Valley. In 1932 Mr. Matthes was 
appointed principle engineer of the 
Mississippi River Commission, Vicks- 
burg, in which work he made notable 
contributions to flood control in the 
Mississippi. He now is head of the 
U. S. Waterways Experiment Station 
at Vicksburg. 


Frank T. Crowe is a Canadian by 
birth and a graduate of the University 
of Maine in 1905. Most of his career 
has been spent in dam building, first 
as an engineer with the U. S. Bureau 
of Reclamation and then with contract- 
ing organizations. He was general 
superintendent on Boulder Dam for Six 
Companies. Subsequently he was at 
Parker Dam and now is general super- 
intendent on Shasta Dam. 


Thomas H. MacDonald came from 
Leadville, Colo., and graduated from 
Iowa State College in 1904. After two 
years of teaching he went into high- 
way development, which he has made 
his life work.’ Following 15 years with 
the highway commission of Iowa he was 
called to be chief of the U. S. Bureau 
of Public Roads in 1919. When that 
bureau became the Public Roads Ad- 
ministration he was continued as its 
head. 


Edward H. Connor has devoted his 
career to bridge building. Born in Al- 
ton, IIl., in 1864, he graduated from 
the University of St. Louis in 1887 dur- 
ing the great era of railroad expansion. 
In 1899 he was employed as an engi- 
neer for the Missouri Valley Bridge 
and Iron Works, Leavenworth, Kan., 
becoming vice president and chief engi- 
neer in 1904. In this work he had a 
part in many great bridge building 
projects, including the Bay Bridge at 
San Francisco, where he served as 
managing engineer. He now is con- 
sulting engineer of the Missouri Valley 
Bridge and Iron Works. 
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Navy, he said, would need a few sanitary 
engineers, and the U. S. Public Health 
Service required about 100 more men. 

Lt, Col. Joseph Gilbert, personnel of- 
ficer of the Sanitary Corps, stated that 
two years ago when the Corps included 
60 engineers, steps were taken to aug- 
ment this category by 70 more men. 
Since that initial drive, the engineer 
complement of the Corps has been suc- 
cessively increased until at present it 
includes nearly 800. Of this number, 
365 are engaged on malaria control 
work. 

Mark D. Hollis, sanitary engineer, 
U.S.P.H.S., revealed that his organiza- 
tion has instituted malaria control 
work in some 900 areas in 1942, and 
during 1943 this was increased to 1,200 
places. Through larvicidal applications 
and drainage it has been possible in 92 
percent of these areas to restrict the 
density of anopheline mosquitoes below 
numbers required for transmission of 
malaria. On a probability basis, it was 
his estimate that the chances of an indi- 
vidual receiving malaria from a single 
mosquito were 1:33,000. 

Malaria control in the Tennessee Val- 
ley, where reservoirs and lakes have a 
total shoreline of 9,000 miles, was de- 
scribed by W. G. Stromquist, principal 
sanitary engineer of the TVA. The con- 
trol program involves pre-clearing of 
inundated shoreline areas, varying of 
lake levels to strand drifts and kill 
shoreline vegetation, application of lar- 
vicides, and the installation of perma- 
nent improvements such as dikes to pre- 
vent flooding of low areas. 

The possibility is remote that the re- 
turn of troops from malaria and other 
disease-ridden war areas will be fol- 
lowed by the risk of epidemics in the 
United States, reported Lt. Col. Gaylord 
W. Anderson, of the army Medical 
Corps. He based his conclusions on 
theoretical considerations and past ex- 
perience records. Among other things, 
these reveal that relatively few troops 
will be infected by malaria on their re- 
turn; small outbreaks that may occur 
will be local and temporary in nature 
because environmental and other factors 
in the United States are not favorable to 
transmission. 

Other discussions in the sessions of 
the sahitary engineering division, all of 
which were conducted under the chair- 
manship of A. Clinton Decker, sanitary 
engineer of the Tennessee Coal, Iron 
and Railroad Co., included a description 
of New York City’s postwar sewage 
works program by Richard Gould, di- 
rector of the engineering division of the 
department of public works; an analyti- 
cal report on progress in sewage dis- 
posal by Langdon Pearse, sanitary engi- 
neer of the Chicago Sanitary District; 
and a review of progress on the South 
District water filtration plant by W. W. 
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DeBerard, city engineer, and Fred Gor- 
don, senior filtration engineer, Chicago 
department of public works. 

New officers of the sanitary engineer- 
ing division are Ray Goudey, Los An- 
geles, chairman, and George Schroepfer, 
Minneapolis, secretary. 


Inclined shaft sinking 


Starting with the statement that New 
York now ranks above many so-called 
mining states in value of minerals 
produced and in a few years may be the 
greatest mining state in the Union, 
Fred Stiefel, of Stiefel Construction 
Corp., told the construction group about 
sinking an inclined shaft for an iron 
ore mine some 8 miles west of Lake 
Champlain near the town of Mine- 
ville. The project is planned to take 
out 3,000,000 long-tons of crude iron 
ore per year for the Republic Steel 
Corp. 

The shaft is being constructed now to 
a depth of 2,000 ft. on a slope of 3344 
deg. to the horizontal. The shaft plant 
is planned to ultimately sink and 
operate the mine to a depth of 5,000 ft. 


Relief wells for dams 


Speaking before the Soil Mechanics 
and Foundations Division, T. A. Mid- 
dlebrooks, senior engineer of the Office 
of the Chief of Engineers and William 
H. Jervis of the U. S. Waterways Ex- 
periment Station at Vicksburg, Miss., 
described in detail means for relieving 
pressure on the downstream side of 
earth structures. Noting that since 
1930 many large flood-control dams and 
levees had been successfully con- 
structed over relatively impervious fine 
alluvial material resting on pervious 
sand and. gravel, the authors told of 
the deep drainage or relief wells that 
had been found necessary to prevent 
dangerous boils and seepage. 

The wells as now used are put down 
by some kind of well drilling unit, 
generally with a 6-in. dia. casing inside 
which a porous pipe, now most fre- 
quently of concrete, is inserted and 
the casing withdrawn, leaving a verti- 
cal column into which water may perco- 
late and rise to the surface much as 
an artesian well. Such a pipe will 
permit the flow of about 1 cu.ft. per sec. 
under moderate head. However, a 
penetration of about 25 percent of the 
permeable strata seems to be necessary. 

Brief comments by Glennon Gilboy, 
consulting engineer of Lincoln, Mass., 
and Willard J. Turnbull of the Water- 
ways Experiment Station at Vicksburg 
emphasized particularly that relief 
wells should be made part of the 
original design in soil where relief 
may be necessary. Design may thus 
be coordinated and some advantage 
taken of the relief wells to reduce the 
other drainage required. 


Stability of coffe: dams 


Karl Terzaghi, consul: 
Winchester, Mass., lead « 
sion of the stability of « 
dams in the Soil Mechan 
dations Division meeting . 
and analysis of cellular cofi 
from the time the type was first used . 
connection with the salvecing of 4, 
battleship “Maine” to the p+rmanen: . 
stallations recently made to form basins 
in which to build ships. q 

Dr. Terzaghi brought o::: 
not correct to treat a cellu! 
as a gravity structure. T)) 
construction of steel walls and {ill myy 
be analyzed separately, principal s) 
bility of the structure being obtaine 
from the fill but high frictional resig, 
ance to sliding of the interlocks js des. 
able. He emphasized that vertical shy 
in the cell fill, heretofore generally 
nored, is most important and that cels 
do not drain to the bottom as has heey 
previously assumed thus higher interlock 
stresses are probable. 

In discussion, C. B. Jansen, manage 
of the general construction departmer, 
Dravo Corp., raised question concem. 
ing the high carbon content of ste 
sheetpiles, showing a slide of a coffer. 
dam where ice flowing over the top had 
ripped some of the sheets. He recom. 
mended a reduction in carbon content 
to give the piles greater ductility. 4 
later speaker explained that the manu. 
facturers used the present high carbo 
content to meet the demands of hard 
driving. 

A. J. Ackerman, director of engineer: 
ing, Dravo Corp., noted with favor the 
greater use of cellular sheetpile cofe: 
dams for permanent structures, poitt 
ing to the submerged shipways co: 
structed by his company (ENR, Oct. 21 
1943, p. 588) at one-third of the cost 0 
similar ways built by other availab 
means. Such structures, he said, ma 
have a life of 50 years. 

R. T. Colburn, construction plant «- 
gineer of the Tennessee Valley Auth 
ity, advocates use of the circular ty 
of cofferdam rather than the crossvil 
type, stating that for heights over 4)» 
50 ft., there is no added cost and thé 
the circular cells have many advantagt 
for hydraulic filling as the cell is «l 
supporting. 

G. G. Greulich, consulting engine 
Carnegie-Illinois Steel Corp., likenet! 
the cellular cofferdam to a barrel wilt 
out a head, pointing out that if fill 
the cell is not compacted, so as to plat 
tension in the interlock, the cell may 
as a barrel with loose hoops. =. 

Martin M. Lautz, Bethlehem > 
Corp., commented on vertical shear © 
the cofferdam structure and discus 
sliding resistance in interlocks of cr” 
walls. He showed pictures of some ™ 
usual cellular cofferdams. 
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The Highway Division and the City 
janning Division started their meeting 
a joint session at which Thomas H. 
acDonald, commissioner, and H. S. 
sirbank, deputy commissioner of the 
blic Roads Administration and 
orge E. Spargo of the Triboro Bridge 
uthority, New York, spoke on sub- 
ts of interest to the two divisions. 
Mr. Fairbanks, in discussing postwar 
ighway planning, reported that only 
; millions of the 50 million dollar fed- 
| fund available for postwar highway 
sning had been requested by the 
ighway departments. 
se Deoetd took as his subject 
effect of the projected interregional 
jghway system (see p. 142 of this 
ye) on the cities through which the 
vstem will run. He expressed the view 
t cutting superhighways through 
\ishted areas of cities should help to 
ore those areas to usefulness, par- 
ularly if the cities will do their part 
ough proper zoning in checking un- 
stiiable extensions of business and 
ommercial zones along those highways. 
The cities, Mr. MacDonald said, must 
augurate their parts of the projected 
tem and must pass the necessary 
al laws to limit access to the high- 
y and to provide the necessary land 
pr access streets and parking facilities. 
Mr. Spargo endorsed most of Mr. 
acDonald’s statements but raised ques- 
o as to whether the interregional 
ghways would do much to solve the 
ighted-area problem of most cities. 


Airplane runway data 


Because of the close similarity be- 
een highway and airport construction, 
committee on design and construction 
runways and flight strips has been 
t up by the Highway Division. Fred- 
ick N. Schnepfe, head of the FWA 
ght strip division, as chairman of the 
mmittee reported on some of the de- 
gn questions now under consideration, 
nd announced a program of assembling 
ta that the Army and Navy air forces 
ve collected during their extensive 
base operations. These cover runway 
d taxi patterns, positions of build- 
gs, effects of different types of land- 
g gear on runway maintenance, and 
periences in landing aircraft at vari- 
ls angles to the wind. In the latter 
mection, Mr. Schnepfe pointed out 
at with tricycle landing gear planes 
h use a field with single-direction 
nways nearly 90 percent of the time. 
his fact was further emphasized, in 
ussion, by Jay Downer, designer of 

tw York City’s Idlewild Airport, who 
d that seven of its nine runways will 
d out in one direction. As a 

rth indication of the scope of de- 
mn thinking, Mr. Downer said that 
1,000-Ib. planes composed the “de- 

n loads” for the runways. 


A great "style center" 
proposed for New York 


Construction of a world fashion cen- 
ter, comprising six to ten new buildings 
to house the leading apparel and allied 
interests of the country, as “New York 
City’s postwar business project No. 1,” 
was proposed in a report made public 
Jan. 23 by Mayor LaGuardia’s Commit- 
tee for World Fashion Center. 

The committee, consisting of fifty- 
three business, industrial, labor and 
civic leaders, declared that such a cen- 
ter “would be desirable and of great 
benefit to the city” and that it “should 
be constructed only on the basis that its 
cost would be entirely self-liquidating 
within the period of years of its proba- 
ble economic utility.” 

Coupled with the fashion center 
group of buildings, the committee sug- 
gested that the city erect as a war me- 
morial a group of three buildings, 
including a convention auditorium seat- 
ing 25,000 and opera house seating 
5,000, a music hall, and a school of in- 
dustrial art, as well as underground 
parking areas. 

Taken separately, the fashion center 
group of buildings would cost from an 
estimated $42,969,600 to $91,155,800, 
according to the site, and the city’s 
buildings would cost from $35,681,965 
to $54,104,250. On most of the pro- 
posed sites the cost of the fashion cen- 
ter would be greater than the city build- 
ings. Taken as a whole the project 
would be comparable to Rockefeller 
Center both in cost and scope. 


New WPB rules regarding 
construction equipment 


Certain items of construction equip- 
ment formerly produced only for mili- 
tary use are now available for civilian 
use through specific WPB authorization 
instead of only on appeal, the War Pro- 
duction Board has announced. Pro- 
cedure for obtaining construction equip- 
ment repair parts has also been simpli- 
fied. These changes are made through 
issuance of order L-192 as amended on 
Jan. 10. Chief new provisions of the 
amended order follow: 

Schedule C, which listed items that 
could be produced only for military use, 
is deleted. Items formerly in Schedule 
C are transferred to Schedule A, mak- 
ing it possible for a civilian purchaser 
to apply for a WPB authorization in- 
stead of filing an appeal. 

Certification procedure in the pur- 
chase of repair parts is simplified by re- 
quiring the purchaser to execute a cer- 
tification stating that the purchase order 
is “authorized under Order L-182.” This 
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certification may be added to any certi- 
fication used in applying an MRO 
preference rating. Formerly the certifi- 
cation required under L-192 called for 
detailed information on the equipment 
for which repair parts were needed. 

With certain exceptions, repair parts 
are obtainable only to the amount neces- 
sary for a 30-day inventory. Formerly 
such parts could be purchased only for 
actual or impending breakdown. 

Appeals from the provisions of the 
order are now filed with the nearest 
WPB field office instead of in Wash- 
ington. 


Byrd report misleading 
on construction saving 


A recent report of the Joint Com- 
mittee on Reduction of Nonessential 
Federal Expenditures, of which Senator 
Harry F. Byrd, Virginia, is chairman, 
indicates that, upon recommendation of 
the committee, Congress has effected a 
$2 billion saving, of which nearly one- 
fourth is in federal construction. 

While at first glance it would seem 
that this would curtail construction by 
about half a billion dollars, a study of 
the situation by Engineering News- 
Record indicates that the committee’s 
report should not be so construed. 

Because construction has been re- 
stricted by Presidential action to pro- 
jects certified as essential to national 
defense and some civilian necessity, 
funds for new work have been allotted 
only to projects which are certified 
either by the War Department, the 
Navy, or the War Production Board, 
so that the need for appropriations 
for other work has ceased to exist. 

The fact that Congress last July 
extended the availability of approxi- 
mately $168 million unexpended fed- 
eral-aid funds until one year after the 
war—funds which would otherwise have 
expired in June of this year or next— 
indicates that it has not been the in- 
tention of Congress to restrict highway 
construction for reasons other than to 
save labor and material for the war 
effort, and that the curtailment of the 
highway program has resulted more 
from war conditions than from the com- 
mittee’s recommendations. 

That conclusion goes also for other 
construction savings listed by the com- 
mittee. The report lists a saving of 
$50,300,000 by deferment of expendi- 
tures for federal highway projects for 
1943; $56,985,000 savings on 1943 In- 
terior Department public works, and 
$52,719,470 for 1944. 

Other 1944 savings listed are public 
building construction $33,148,000; riv- 
ers and harbors, $181,894,100; rural 
electrification $90,000,000. 
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Sludge digestion aids outlined at 
NewYork State Sewage Works meeting 


Small amounts of ammonia salt found helpful in starting and 
maintaining digestion tank activity. Larkin is elected president 


of association. 


Reporting successful efforts in stimu- 
lating digestion of sludge and control- 
ling formation of scum in tanks of a 
large Navy sewage treatment plant, 
Harry E. Schlenz, vice president of 
the Pacific Flush-Tank Co. told the 
New York State Sewage Works Asso- 
ciation meeting on January 21 that 
these results were achieved largely by 
the addition of small amounts of am- 
monia nitrogen. The latter was added 
in the form of ammonium sulphate, 
the amount equivalent to about 35 
ppm. of available ammonia nitrogen on 
the basis of the total primary tank 
volume. 

Stating that research had not.yet pro- 
ceeded to the point where he could 
answer the question why it was desira- 
ble to add ammonia nitrogen to a di- 
gesting sludge mixture already contain- 
ing a large amount of nitrogen, Mr. 
Schlenz said that the fact was that it 
has proven beneficial. He cited previ- 
ously successful results in controlling 
scum fermentation in digestion tanks 
at Olean, N. Y., where periodic addi- 
tions of 40 ppm. of an ammonia salt 
were made. 

At the Navy installation, the sludge 
tanks showed no sign of digestion after 
nine months operation, despite large 
additions of lime and the application of 
heat. The tanks contained a 9-ft. layer 
of heavy scum, which was so viscous 
that it could not be pierced. Over a 
15-day period some 500 lb. of ammonia 
sulphate was added to the tank, and 
thin sludge at the bottom of the tank 
was recirculated over the scum later. 
Gas production soon followed, and in 
three months the tank was function- 
ing in good order. 

More recent ‘trials at Buffalo, using 
ammonia salts for reduction of scum 
solids, also has produced optimistic re- 
sults, stated Mr. Schlenz. 

Discussion of the paper revealed con- 
siderable doubt from a theoretical view- 
point that ammonia-nitrogen additions 
alone could be fully credited with the 
success achieved. 


Canadian sewerage prospects 


One of the major postwar develop- 
ments in Canada will be the installa- 
tion of sewerage facilities, according 
to A. E. Berry, director of sanitary 
engineering in the Ontario department 
of Health. He stated that in con- 
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trast to the 1,300 waterworks systems 
now in use, only 500 municipalities had 
sewerage improvements, of which only 
115 have treatment works in opera- 
tion. Not only is there a defined need 
for additional facilities, said Dr. Berry, 
but Canadian municipalities are in the 
fortunate financial position to under- 
take new capital expenditures. 


South American activities 


Health and sanitation activities in 
South America, stimulated and sup- 
ported with funds made available by 
the Office of the Coordinator of Inter- 


Newkirk and Thompson 


slated for AWWA posts 


At a meeting of the board 
of directors of the American 
Water Works Association, Sam- 
uel F, Newkirk and Leonard N. 
Thompson were nominated for 
president and vice president, re- 
spectively, of the association. 

Mr. Newkirk, engineer and 
superintendent of the Board of 
Water Commissioners, Elizabeth, 
N. J., now holds the post of 
vice president-of the AWWA. 
Mr. Thompson, long active in 
local affairs of the association, is 
general superintendent and engi- 
neer of the St. Paul water depart- 
ment. 


American Affairs, are one of the most 
realistic demonstrations of the “Good 
Neighbor Policy” in action, in the opin- 
ion of Edward J. Cleary, managing 
editor of Engineering News-Record, 
who spoke at the joint dinner of the 
association held in conjunction with 
the sanitary engineering division of 
the American Society of Civil Engi- 
neers. 

Mr. Cleary, who recently spent three 
months in South America, lauded the 
resourcefulness and adaptability of 
American engineers who have been as- 
signed to foreign work. “Their con- 
cepts of practice required modification, 
they had to devise effective applica- 
tions of local materials, and they had 
to learn to use hand labor methods 
of construction. The splendid manner 
in which they are meeting these chal- 


lenges reflects much cre.) 
gineering profession,” he ; 
Succeeding Edward S, 
dent of the association j- 
Larkin, division engineer . 
York State Department » 
S. Bedell, secretary-treasi:re 
‘membership totalled 714. 
The Kenneth Allen meio 
awarded for the best techni 
of the year, was present: 
neers, and H. B. Schulhoff. cv 
employee of the Corps, for their work 
on grease in sewage. This paper wy 
published in the May, 1943, issue , 
the Sewage Works Journal. 


General Lee appointed 
deputy commander E.1.0, 


As one of his first acts after assumin, 
command of all American forces in thy 
European Theatre of Operations, Ge 
eral Dwight D. Eisenhower has a, 
pointed Maj. Gen. John C. H. le 
deputy commander. General Lee, vel 
known Engineer officer, has been chie 
of the Services of Supply, E.T.0., sing 
betore the North African invasion, and 
will retain this post in addition to bis 
new duties. A biography of Gener 
Lee, published in Engineering Neus. 
Record Sept. 16, 1943, p. 431, empha 
sized how, even then, he was the bes 
known and one of the most effective 
American generals in the E.T.0. 

Another new appointment is that of 
Col. Royal B. Lord to be deputy chie 
of staff, E.T.O., in addition to his duties 
as chief of staff of the Services of Sup 
ply. Colonel Lord is also a former 
Corps of Engineers officer. 


Building code adopted 
by Marion County, Ind. 


The first unit of county governmest 
in the United States to adopt both 
land-use ordinance and a rural build 
ing code, is said to be Marion County, 
Ind., of which Indianapolis is th 
county seat. While the land-use ordi 
nance has been in effect since 1941, t 
was not until last week that the builé 
ing code was adopted by the County 
Plan Commission. 

The code provides minimum construe 
tion requirements on the erection, com 
struction, repair, alteration and maint 
nance of one and two-family dwellings 
and of commercial and industrial strue 
tures within the unincorporated ares 
of the county. Claude F. Hixon, It 
dianapolis, is the county building co™ 
missioner. 
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Enos Larkin Seeds, 88, partner in 
the contracting firm of Seeds & Deer- 
ham which built many important 
bridges in the Philadelphia area, 
jied Jan. 22. He went to Texas 
in 1878 as surveyor and rancher, From 
weds supplied by the U. S. Depart- 
ment of Agriculture he planted the 
frst cotton ever raised in that state. 

In 1900 Mr. Seeds returned to Phila- 
delphia to enter the construction field. 
His frm built the Columbia Avenue 
Bridge over the Schuylkill, the Con- 
chohocken Bridge, the Green Lane 
Bridge and the Fairmount Dam, all in 
Philadelphia, the Shrewsbury Bridge 
at Highland, N. J., and the Tilghman 
Street Bridge in Allentown, Pa. 


Maj. Gen. Charles S. L. Hertzberg, 
an outstanding engineer and a member 
of Harkness and Hertzberg, Toronto, 
Ont., died in India recently. Mr. Hertz- 
berg constructed the Toronto Western 
Hospital and Canada Life Building, 
the east block of the Parliament build- 
ings and other important structures 
throughout Canada. 


Orville Chesney, 62, bridge and 
building supervisor for the Southern 
Pacific railroad for many years, died 
in Medford, Ore., Jan. 8. 


W. E. Callahan, 61, founder and own- 
er of the W. E. Callahan Construction 
Co. of Dallas, Tex., died Jan. 5. In- 
cluded in the accomplishments of his 
firm are Texas highways; the Mountain 
Creek Dam at Dallas; California’s All- 
American Canal; St., Louis’ outfall 
sewer project; levees on the Missis- 
sippi River; the Panama Canal Zone’s 
Madden Dam; a $1,000,000 War Depart- 
ment project in Hawaii; the Nasworthy 
Dam at San Angelo, Tex.; Lake Kemp 
at Wichita Falls, Tex.; Lake Dallas 
at Dallas, and the $7,000,000 South- 
western Proving Ground at Hope, Ark. 
His firm is now engaged with others 
in the Canol oil field and pipeline proj- 
ect in Canada. 


Henry R. Carter, 56, former Arkan- 
sas state highway engineer, died Jan. 
9 in Little Rock, where he had lived 
40 years. 


Colonel Robert Roffner Raymond, 
72, U.S. A. (retired), died at Cam- 
bridge, N. Y., Jan. 19. He was commis- 
sioned a second lieutenant in the Army 
Corps of Engineers in 1893, served in 
the Spanish-American War, and in- 
vented a type of cofferdam used in rais- 


ing the battleship Maine from Havana 
Harbor. He had been in charge of river 
and harbor improvements at Wilming- 
ton, Del., and at Boston. 


Frank A. Steiger, 79, Solano County 
surveyor for 37 years, died Jan. 14 in 
Vacaville, Calif. 


J. W. Elliott, 68, for ten years associ- 
ate bridge engineer of the Virginia de- 
partment of highways, died Dec. 31. 
He was formerly a professor of engin- 
eering at the University of Vermont, 
and was subsequently associated with 
the Virginia Bridge and Iron Co. of 
Roanoke, and the Atlantic Bridge Co. 
of Greensboro, N. C. 


Ira Jean Lichter, 58, of Oradell, N. 
J., prominent electrical engineer, died 
Jan. 7. In recent years he had done 
work at the Bermuda base, Rhode Is- 


land Naval base and in Richmond, 
Calif., for Fischbach & Moore. 


James L. Johnson, 82, engineer with 
the Canadian National railroad from 
1883 until] 1931, died at Winnipeg, 
Man.. Jan. 10. 


Charles Robert Foran Coutlee, 78, 
for 39 years a civil engineer in national 
service, died in Toronto Jan. 1. Be- 
fore his retirement in 193] he had been 
engaged in almost every part of Canada, 
particularly on canal works. 


CONTRACTS AND CAPITAL 


CIVIL ENGINEERING construction volume 
in continental U. S. totals $33,241,000 
for the week. This volume, not includ- 
ing the construction by military engi- 
neers abroad, American contracts out- 
side the country, and shipbuilding, is 
30 percent higher than in the preceding 
week, but 20 percent under the volume 
for the corresponding 1943 week. 

Private construction is 65 percent 
above last week, and gains 86 percent 
over last year. Public construction is 
up 23 percent compared with a week 
ago, but down 32 percent from a year 
ago. 

The current week’s construction 
brings 1944 volume to $179,018,000 for 
the four-week period, a decrease of 21 
percent from the $226,826,000 for the 
1943 period. Private work, $24,356,000, 
is 57 percent higher than in 1943, but 
public construction, $154,662,000, is 27 
percent lower as a result of the 37 per- 
cent decline in state and municipal work 


ENR CONSTRUCTION VOLUME 


Continental U.S. Only 


MILLIONS 
OF DOLLARS 
PER WEEK 


240 
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and the 26 percent decrease in federal. 

In the classified construction groups, 
gains over a week ago are in sewerage, 
bridges, commercial buildings, earth- 
work and ‘drainage, streets and roads, 
and unclassified construction. Increases 
over the 1943 week are in sewerage, 
bridges, commercial buildings, earth- 
work and drainage, and unclassified. 

New capital for construction pur- 
poses for the week totals $3,376,000, an 
increase of 136 percent over the week 
last year. The week’s new financing is 
made up of $325,000 in state and 
municipal bond sales, $876,000 in cor- 
porate security issues, and $2,175,000 
in RFC loans for private industrial con- 
struction. 

New construction financing for the 
year to date, $147,172,000, compares 
with $4,498,000 for the four-week 1943 
period. 


CONTRACTS 
Continental U. 8. Only 
(Thousand of Dollars) 

Week Ending 
Jan. 28 Jan. 20 
1944 
$19,863 
1,095 
$20,958 
4,542 


$25,500 $33,241 


(4 weeks) $179,018 

194 (4 weeks) $226,826 

Note: Minimum size projects included 

are: Waterworks and waterways projects, 

$15,000; other public works, $25,000; in- 

dustrial buildings, $40,000; other build- 
ings, $150,000. 


NEW PRODUCTIVE CAPITAL 
Cumulative 
943 1944 


Totel public $37,837 
Total private 4,018 


TOTAL 


4 weeks 


4 weeks 
.. $4,498 


NON-FEDERAL 


eter 


TOTAL CAPITAL. $4,49 


ENR INDEX NUMBERS 
Index base=100 1913 1926 
Construction Cost.Jan.'’44 294.57 141.60 
Building Cost.....Jan.’44 281.55 125.17 
Volume Dee. "43 108. 45. 


$147,172 
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Postwar Road Plans 


BECAUSE ROADBUILDING makes up a considerable 
part of the work now being planned to help this 
nation through the readjustment from a war to a 
peace basis, it is desirable to know how far the 
planning for such roadbuilding had progressed up 
to the end of 1943. To that end, a section of this 
issue has been given over to postwar highway plan- 
ning. Speaking generally, the showing that has 
been made is encouraging; certainly it surpasses 
anything that has been done in other fields of pub- 
lic work. While it is true that some states have 
not gone far toward having a large amount of work 
ready for contract when the war ends, the states 
where progress is most marked are those where 
early unemployment may develop. This is a hope- 
ful situation and, given another six months or a 
year, the state highway departments as a whole 
should have an impressive total of work ready to 
be pushed directly into the construction stage. 


Interregional Roads 


SHORTLY BEFORE THIS ISSUE went to the press the 
President approved and sent to Congress a report 
from the National Interregional Highway Commit- 
tee recommending that a 34,000-mile system of 
interregional highways be designated for improve- 
ment to standards set forth in the report. A brief 
summary of the report is given on p. 142. The sys- 
tem would be made up in part of existing roads and 
in part of new roads, depending chiefly on whether 
existing roads can be modernized to meet the stand- 


ards set for the system. The persistent advocates :; 
of criss-crossing the country with a system-~of toll : 


superhighways will be disappointed in the report, 
for the proposed system is to be free, though limit- 
ed as to access. The hand of Thomas H. MacDon- 
ald, head of the Public Roads Administration and 
chairman of the committee, is seen in this sound 
proposal, which is in line with the position taken 
by the Public Roads Administration in its 1939 
report “Toll Roads and Free Roads.” Statistics 
continue to show that the greatest highway need is 
for the short-run travel, 30 miles or less, and that 
congestion around all urban centers is the greatest 
hindrance to such travel. Only free roads of very 
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large capacity, which run directly into a: through 
the centers of population, can adequat:|y supply 
the chief deficiencies of the present hig)way .. 
tem. The report recommends that they be buil 
as part of the postwar highway building progr, 
It deserves the hearty support of the state highyay 
departments and city public works departinents y}, 
must work for its proposals if they are o becom 
realities. 








Postwar Malaria Control 


AN ANTIDOTE FOR THE HYSTERIA sweeping the 
country concerning widespread disease epidemig 
when our troops return from the war was adminis 
tered by Lt. Col. Gaylord W. Anderson, Medic 
Corps, in his address before the sanitary enginee, 
ing division of the A.S.C.E. meeting in New Yox 
last week. Analyzing the possibilities of malaria 
outbreaks from both theoretical considerations ap 
actual records of past experience, Col. Gaylord 
could find no evidences to indicate the risk of epi. 
demics in the United States'from the presence of 
troops who have been infected. Engineers need 
this kind of realistic, professional information be 
cause they are being bombarded on every side by 
“scarehead” statements about postwar malaria haz 
ards from sources not too well informed. It would 
be unfortunate, however, if Col. Gaylord’s analy. 
sis were to be interpreted as a signal for the relaxs- 
tion of future malaria control measures. The fact 
is that we now have far too much malaria, and the 
sanitary engineer is challenged to extend rather 
than relax his efforts in its control. 


























A.S.C.E. Collective Bargaining 


MANY CONCLUSIONS CAN BE DRAWN from the cloz 
vote that was recorded at last week’s A.S.C.E. com 
vention on a motion to require the board of dire: 
tion to reconsider its action permitting local se 
tions to establish collective bargaining committees 
for engineers.. We choose to regard as fortunate 
both the large opposition and the fact that the 
board’s action was upheld. Great departures from 
precedent (and the collective bargaining program 
is all of that) benefit from opposition; always 
fraught with uncertainty, they can be proved right ot 
wrong more quickly and, if right, they can develop 
more completely, when the arguments against them 
are constantly in evidence. In approving the board’ 
decision, the vote upholds the autonomy of tht 
local sections; they can continue to decide for them 
selves whether collective bargaining is worthwhile 
or unnecessary. It is they who will have to operal 
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he committees, and it is they who know the engin- 

ing employment conditions in their sections of 
he country. Presented with a problem not of its 
wn choosing, the A.S.C.E. has acted boldly. May 
be right! But if it be wrong, may it be equally 
sold in facing the facts and seeking another remedy. 
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yse False Teeth 


RECENT EXCITEMENT IN CONGRESS about a set of 
aise teeth being charged to the government under 
cost-plus contract turned out to be a tempest in 
teapot. The charge was quite legitimate, the 
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= seth having been provided for a mechanic being 
edica ont to Russia, upon the recommendation of the 
iness avy Department that men who wore glasses or 
Yor ad dentures be supplied with spares since replace- 
lary gents in Russia were out of the question. Experi- 
8 anf nced contractors know that many items go into the 
lord ggenst of a job that would appear questionable without 
f ep owledge of the circumstances under which they 
ce of mere used. Frequently, contractors pay for them 
need fggmeout of their own pocket rather that have questions 
n be aised at some later date. The lesson to be learned 
le by (gttrom this incident is that, on government work, 
haz ggecontractors—and the engineers who approve their 
vould evouchers—must be doubly careful not to put 
nal. leturough charges for unusual items without making 





full explanation. An unexplained voucher for a 
set of false teeth may bring discredit on a reputa- 
tion built up by years of honest effort. 
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Beauty in Structures 





UsEFUL REEMPHaSIS of the fact that engineering 
structures should be attractive as well as safe and 
functional was made before one of the sessions 
of last week’s A.S.C.E. meeting by Aymar Embury 
Il, an architect with a well established reputation 
for effective cooperation with structural designers. 
With some justification, he charged that too many 
engineers still confine their design tools to a stress 
diagram and a slide rule. Whereas they make 
only a single flat drawing to show how the structure 
fits the ground contour, an architect makes many 
sketches, placing the proposed improvement in its 
contemplated environment for study of what best 
fits the location. Postwar plans for bridges and 
other fundamentally “engineering” structures will 
gain from cooperation with architects, just as fun- 
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damentally “architectural” buildings are often 
made less expensive or more efficient when a struc- 
tural engineer has a hand in their design. Thanks 
to the competition sponsored by the American In- 
stitute of Steel Construction for the most beautiful 
bridge of the year, much has been accomplished 
to educate both architects and engineers as to the 
true basis of beauty. It is not decoration or em- 
bellishment, but proper proportion and fitness to 
surroundings that make a structure pleasing to the 
eye. Appearance as well as strength should be a 
criterion of postwar designs now being developed. 


The Airport Challenge 


SELDOM HAVE ENGINEERS been presented with a 
more challenging problem than that of postwar air- 
ports. The certainty of a tremendous increase in 
the use of the airplane, accompanied as it is by the 
uncertainty that surrounds the type of airplane that 
will be used, makes the solution of the problem 
much more dependent upon the exercise of judg- 
ment and imagination than upon design skill. 
Hence the challenge, for these are the qualities upon 
which truly great engineering rests. Anyone can 
use imagination (and insofar as the airport of the 
future is concerned nearly everyone does), but 
unless imagination is tempered with judgment and 
controlled by all the known facts, great financial 
waste and inadequacy of facilities will be the prob- 
able results. 

In the field of airports, facts are meager, so it is 
with considerable satisfaction that one notes the 
program of the newly formed airport and flight 
strip committee of the A.S.C.E.’s highway division 
to assemble these facts as rapidly as possible. Also, 
the committee is headed by Frederick N. Schnepfe, 
who has been in charge of the design and construc- 
tion of the twenty-six flight strips built for the Army 
Air Forces, and includes among its members Jay 
Downer, designer of New York City’s great Idle- 
wild field. Thus, the best of expert advice will 
be brought to bear on the problem. 

Mr. Schnepfe promises that the great mass of 
plane operational data in the hands of the military 
aviation services will be obtained by the committee 
just as soon as possible. These, together with what 
is already known, should provide a firm base upon 
which imagination can safely operate. The post- 
war airport challenge can then be confidently ac- 
cepted. 
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Fig. 1. Typical of the rebuilt Alaska Highway is this finished section along the Prophet River, British Columbia. 


Finishing the Alaska Highway 


EQUALING THE ELECTRIFYING con- 
struction performance of smashing 
1,800 miles of pioneer road through 
the Northwest wilderness and con- 
verting it to a winter truck route in 
one short Arctic season in 1942, con- 
tractors last season rebuilt the Alaska 
Highway from end to end. The con- 
tractors’ triumph is shared by the 
Public Roads Administration and the 
Army Engineers, all working together 
to perform a construction miracle. 
While lacking the previous year’s 
spectacular features of pioneering 
through unknown country, and of pre- 
carious supply lines, primitive living 
conditions and lack of bridges, the 
past year’s operations were beset with 
such annoying difficulties as thaws, 
rains, floods, slides and lack of equip- 
ment, repairs and materials, which 
plagued the engineers and contrac- 
tors at every turn. The 1942 sum- 
mer dry season failed to repeat. 
Instead, following a winter of un- 
usual severity, heavy rains and flash 
floods came with a frequency all sea- 
son that astounded even the old sour- 
doughs and the native Indians. 
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Harold W. Richardson 


Western Editor, Engineering News-Record 


@ Except for completion of some of the permanent bridges 
the Alaska Highway has been finished as a high-class gravel- 
surfaced road from end to end in two short construction 
seasons. Army engineer troops pushed the pioneer trail 
through the wilderness in 1942, assisted by contractors who 
improved the trail into a truck route for last winter’s use. 
Floods and thaws last spring put many miles and a large 
number of bridges out of service. This past season the 
entire route was rebuilt into a standard highway, 20 percent 
of the length being relocated. The 165-mile Haines Cutoff 
from tidewater to interior Yukon was completed by con- 
tractors working under the Corps of Engineers. Per- 
manent metal and treated-timber culverts were installed 
throughout. Maintenance now is jointly by army hired 
labor and by contract. The following account is based on 
the author’s second trip over the entire highway last summer 
and fall.—The Editors. 


A year ago the Alcan Highway (as 
it was called before the official change 
of name last June) was an improved 
trail road, lightly graded and largely 
following the original contours of the 
ground. Drainage by thousands of 
temporary pole_and log culverts was 
inadequate. Streams were crossed on 


temporary trestles. The gravel sur 
facing was thin in spots. Alignmet! 
often was made crooked to avoid bad 
stretches of muskeg, to ‘weave through 
gulches and breaks, to approach lov: 
level bridges in canyons, or to duck 
around rock outcrops in the rush ! 
get the route through. Gradient we 
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jy bad in spots for like reasons. 
frst season’s work was reported 
ENR Dec. 17 and 31, 1942, and 
for completion of about 20 
164 permanent bridges, the 
. li is now a finished 
1 for its full length from Dawson 
vk, B. C., to Fairbanks, Alaska; 
J] graded, properly drained and 
ing a deep gravel surface. Reloca- 
and cutofis, aggregating 20 per- 
of the total length, have reduced 
» main route length by 100 miles to 
18 miles. A 165 mile access line 
» Haines, on tidewater near the 
j of the Inside Passage along the 
st Coast, now taps the highway 108 
ies west of Whitehorse. 


Sebstantial, usable road 


Deep cuts and high fills level off the 
mer steep pitches and straighten 
t hairpin curves. Corrugated metal, 


od stave and laminated wood-box 


verts now replace the crude pole 
verts installed in the pioneer road. 
bstantial bridges, ranging from 
stles over shallow streams to the 
gnificient suspension span over 
ace River, now provide permanent 
jossings over half the streams; the 
idge job will be finished this year. 
Today, as Brig: Gen. James A. 
Connor aptly expresses it, the 
aska Highway is a vital link in the 
itary transportation and communi- 
tion route to Alaska, which includes 
Canol pipelines (to be described 
a subsequent article), the airways 
d the telephone line from Edmonton 
Fairbanks, completed last year. 
he route was designed for the com- 
ned defense of Alaska, as a lend- 
se access to Russia via Siberia, 
d as a land-air route to the Aleu- 
ns in case we lost control of the 
oth Pacific. Naturally, its military 
nportance decreases as the Japs are 
shed farther westward and the Rus- 
ns are winning on their western 
nt, but the route is serving its 
iginal purpose. 
Administration changes 


During the first year the Alaska 
ughway was primarily an Army En- 
neer operation. Seven regiments of 
ngmeer troops bore the brunt of 
shing the pioneer trail through the 
- A group of contractors, 


rking under four managing con- 
ors under the supervision of the 
S. Public Roads Administration, 


was supposed to follow along behind 
and build a standard road on an in- 
dependent location. After a few 
months this plan was changed and the 
contractors jumped over to the army 
trail, improving it into a suitable truck 
route for winter operation. 

Roadbuilding in 1943 was largely 
the contractors’ job. The four man- 
aging contractors and their associated 
firms, plus a few more, returned to 
the work. In addition, three inde- 
pendent contracts were let for road 
construction and several were let for 
bridges. Other bridge projects were 
built under the direction of the man- 
aging contractors. 

Three of the seven Engineer regi- 
ments were taken out early in the 
winter, the other four remained for 
maintenance work along with a scat- 
tering of contractors. By spring, an- 
other regiment was moved north of 
Fairbanks to start a route to Nome 
that was later abandoned, one regi- 
ment was assigned to pioneer work on 
the pipeline road to Norman Wells, 
and one tackled the north end of the 
Haines cutoff. By August, all of the 
Engineer troops had been moved out, 


leaving all construction and mainte- 
nance to the contractors. 

Meanwhile, changes were made in 
the administration of the project. In 
1942, the PRA and its contractors, as 
well as the Engineer troops, worked 
under the general direction of the 
North West Service Command, with 
headquarters at Whitehorse. Last 
January, the North West Division 
office of the Corps of Engineers was 
established at Edmonton to assume 
control of engineering and construc- 
tion work previously handled by the 
service command. Six district offices 
were set up under the division office— 
at Edmonton, Dawson Creek, White- 
horse, Fairbanks, Skagway and Prince 
Rupert, B. C., the last for improving 
the port and handling Alaska sup- 
plies passing through that point. 

In the organization chart the divi- 
sion office intercepts the line of au- 
thority between the Office of Chief of 
Engineers and the Northwest Service 
Command, the division reporting di- 
rect to Washington on purely technical 
matters. The Public Roads Adminis- 
tration, still charged with completion 
of the standard road, did not know 


QJ 


nce ; 
George . 6 
in Edmonton 
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Fig. 2. Route of the Alaska Highway-and of connecting links in Alaska that furnish 
-aecess to important military lastallations. 
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Fig. 3. Utah Construction Co. dragged supply trucks with a tractor through a 
7-mile mud trench along Pickhandle Lake when the road went out with the frost. 


just where it stood in the new setup. 
Frankly, the reorganization resulted 
in some confusion. For example, the 
PRA let a contract for building the 
165-mile Haines road to L. J. Dowell, 
one of its managing contractors, while 
the division office let a contract at 
the same time for the same job to an 
independent contractor, Foley Bros., 
Inc. Both contractors moved onto the 
job and started work. This mixup 
was finally settled by removing the 
Haines project from the jurisdiction 
of PRA, which automatically can- 
celed Dowell’s contract. Then the 
PRA, as far as the Alaska Highway 
was concerned, was made an agency 
of the North West Division. On Dec. 
31, 1943, all PRA functions were 
terminated, and full direction of the 


entire project passed into hands of 
the Army Engineers. Uncompleted 
PRA bridge contracts were settled; 
new contracts were let by the army. 


Winter troubles 


Despite the severity of the weather, 
with temperatures reaching 72 deg. 
below zero, the road was kept open 
all last winter. However, not much 
tonnage was hauled through from 
Dawson Creek to Fairbanks, due 
partly to the lessening of military re- 
quirements at the time, and partly to 
failure of the army to organize the 
long-haul procedure fully. The pro- 
gram of relay stations was not com- 
pleted before cold weather set in, so 
there was a lack of sufficient winter 
housing for the troops operating the 


trucks, as well as inad: 
protected truck service and t¢,.: 
facilities. Yet there \ 1s all-vinie 
service to the airports a ng the hie) 
way—one of the mai: PUrposes «i 
the road. 

Snow caused little trouble, ,) 
there was plenty of ; 1OW-Temorg 
equipment on hand to take care 
the few bad spots in the high pass 
Ice was much more troublesome, 4) 
through this north country lie undp, 
ground ice sheets, even on the steep 
slopes. On the hillsides, especia), 
where disturbed by sidehill cuts, the, 
continually bleed water, which so 
freezes upon striking the open 4, 
building up ice sheets that fil] , 
side ditches, clog culverts and piley 
on the road. Constant chipping key 
the road open in most places, by 
temporary bypasses were required in 
others. No permanent solution hs 
been found for such conditions, by 


late Weather 


" bigger culverts, wider ditches a 


raising of the roadbed all help. Som 
culverts were kept thawed out vit 
live steam. Additional thawing equip 
ment has been made available for ths 
winter’s operations in hopes of avoi 
ing much of the trouble. 

River ice also caused considerable 
difficulty last winter, particularly in 
the glacial streams of western Yuku 
and Alaska. Because the subsoil i 
permanently frozen, these shall 
streams start freezing from the bi 
tom in the fall. As a channel clog 
up with ice, the stream jumps | 
another channel in the wide, boulder 
strewn valley, thus working back ai 
forth, building the ice higher wl 
higher. At Robertson River a 


ate 


Photo by Pinkstoft, A 


Fig. 4. Ice was much more froublesome than snow last winter. At the left:ice piles up on the road in the Canadian Roctis 
Maintenance forces (right) attack an icy spot with live steam from a portable boiler rig. 
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Alaska, for example, the ice built up 
to 10 ft. above the deck of the tem- 
porary trestle; the road had to be 
maintained on top of the ice. 


Thaws raise havoc 


Spring thaws raised havoc with the 
road in several locations, and the 
subsequent summer rains interfered 
with roadbuilding operations. Trouble 
was experienced in two ways: from 
the inadequate grade, breaking up 
with the surrounding soil in the thaw; 
and from washing out of temporary 
bridges and low-lying sections of road 
by flash floods in the streams. As had 
been anticipated, many of the tem- 
porary bridges were swept out by 
running ice, but continuous trouble 
from floods caused by rains was not 
expected. 

As soon as the ice stopped running 
the wrecked bridges were replaced by 
trestles or even ponton structures in 
some cases, by both Engineer troops 
and by contractors. All through the 
summer the contractors were con- 
tinually replacing temporary bridges 


taken out by floods. At one time many 


bridges on the entire route were out. 

The permanent bridges, of course, 
will remove the trouble from floods; 
and rebuilding the road with substan- 
tial embankments carried down 
through the muskeg to a firm base, 
will eliminate further trouble from 
thawing ground. 


One bad stretch 


The worst damage from thaws was 
in the 90-mile stretch between Edith 
Creek in western Yukon, and the 
Alaska border, where more than half 
of the road went out, closing the 
highway to through traffic all sum- 
mer. This section was the last reached 
by both the army and contractors late 
in 1942. By that time the muskeg, 
which dominates this part of the coun- 
tty, had frozen. It was impossible 
to remove the swampy material, as 
was done in some other places, and 
there was insufficient unfrozen fill 
material available to follow the estab- 
lished practice of filling over a timber 
and brush mat placed on the frozen 
ground. Under the circumstances, all 
that could be done was to clear off 
the trees and brush, and place a shal- 
low surfacing fill of whatever un- 
frozen gravel could be found. Lacking 
Insufficient fill cover to insulate the 
frozen base, the road went out with 
the frost early in June. 





Fig. 5. Tractor and scraper builds up the grade near Whitehorse by neatly trim- 


ming the side slopes. 







Fig. 6. Cutoffs on new locations were an important construction feature lest sea- 
son. Here Van Buskirk's scraper outfit builds the new road for the Tanana River 


cutoff and bridge approach in Alaska. 


Utah Construction Co. was given 
an independent contract to rebuild 
the 150 miles of highway between 
Kluane Lake and the Alaska border, 
which included the bad stretch. This 
was the toughest job on the entire 
road last season, and it took the con- 
tractors until Oct. 15 to get the high- 
way back into service. Meanwhile, 
military freight that had to go through 
to Fairbanks was transferred to barges 
at Whitehorse and shipped down the 
Yukon River to Circle, where it was 
again put on trucks for haul over the 
Steese Highway. 

Utah was handicapped by difficulty 
in getting at the worst sections of that 
contract. The particularly bad places 
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were a 7-mile stretch along the marsh- 
fringed shore of Pickhandle Lake 
south of the White River, and the 32 
miles from the White north to Beaver 
Creek. Beyond the Beaver the 20 
miles to the border were in bad shape 
from the thaw the early part of the 
summer. Here two companies of the 
340th Engineers struggled to main- 
tain a passable road, but frequent 
rains and lack of suitable equipment 
largely nullified their efforts. 

The contractor bulled his way 
through the mud past Pickhandle 
Lake with camp gear and roadbuild- 
ing equipment to get at the section 
beyond the White, only to be con- 
tinually blocked by river floods that 
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A finished section of the Alasks High. 
way (left) on a relocated tangert 
stretches toward the Alaska Range ig 
the western Yukon. 


Rock shelf blasted out of the clifts (by) 
along Muncho Lake in the Con 
Rockies replaces dangerous, steep 
over the top of the bluffs, 


Scrapers worked Klehini River gravel up 
into the grade for a riverbed route on the 
Haines cutoff which was adopted in favor 
of the old high-level route. 


Substantial insulated metal huts will house 

many of the army troops operating trans- 

port trucks over the highway this winter. 

This typical relay station is at Ft. Nelson, , 

British Columbia. ke 
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Army engineers throw girders onto 
pontons for a temporary H-20 bridge 
over the Coal River after running ice 
had taken out the trestle at that point. 


ring ice floes (below) raised havoc 
ith many temporary bridges, including 

long trestle at the lower Liard River 
rossing in British Columbia. 


Heavy grading, with deep cuts and high 
fills, was common in the rebuilding work 
last season. There was no time for such 
heavy construction the first season. 


Army engineers struggle through a stretch 
of bad muskeg in building the pioneer road 
at the upper end of the Haines cutoff. 
Contractors following the troops rebuilt 
the trail into a substantial road. 
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Fig. 7. Nassif repairs a tractor at his well-equipped shop in southern Yukon, 
typical of contractor repair facilities found throughout the job. Repair parts were 
fairly plentiful, with the army, contractors and manufacturers all maintaining 


stocks of parts. 


took out the temporary bridges even 
before they were completed. A small 
camp was established on the north 
bank of the river, supplied by a cable- 
way and by perilous fording of the 
stream by a tractor and scraper. The 
bad road to the south, and difficulties 
in crossing the river, delayed the con- 
tractor in getting equipment north of 
the river until late in July. 

Meanwhile the Pickhandle Lake 
section became a 7-mile mud trench. 
As fast as the bottom would thaw 
the mud would be bladed out, thus 
deepening the trench until it became 
6 ft. deep. Gravel is scarce in this 
locality, so Utah brought in compres- 
sors and drills to quarry local rock 
outcrops for stable material to build 
a temporary road. Once this access 
trail was built, the contractor man- 
aged to throw a rock embankment 
alongside the trench, which served 
as a side drain. Then the permanent 
road was placed on top of the em- 
bankment. 

When the White was finally 
bridged, all men and equipment avail- 
able were thrown onto the route to 
Beaver Creek. At first the contractor 
tried to follow the old road, scooping 
out the mud down to permanently 
frozen ground and backfilling imme- 
diately with stable materials. Later 
it was found more expedient to leave 
the original trail for a new location, 
and build by insulating the ground 
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with brush and trees over which the 
embankment was placed. This method 
had the advantage of permitting 
equipment to operate over undis- 
turbed ground. 

Utah could work from the south 
end only, and by midsummer it be- 
came apparent that the job had to be 
carried on from the north end as well 
if it were to be completed before cold 
weather. By that time the Alaska con- 
tractors were well along with their 
sections, so three of them were shifted 
south of the border. It took the com- 
bined efforts of all four contractors 
to clear up the job by Oct. 15. No 
further trouble is expected in this 
area as the road is now on an em- 
bankment of stable material. 


Cutoffs and relocations 


Two theories of how the highway 
should be rebuilt were in conflict 
through the early part of last season. 
PRA, still having in mind the idea of 
a high-class road on an independent 
location, wanted to abandon the im- 
proved army trail entirely. Its engi- 
neers steadfastly maintained that it 
was more economical to work on a 
new, better surveyed, shorter and 
straighter route, away from the con- 
stant traffic on the original road. The 
army disagreed, believing the work 
already done should be salvaged and 
incorporated into the new road. They 
claimed PRA’s long tangents and cut- 


offs traversed too man\ 
bogs, required unnec: 
grading, and that th 
road would take longer (.. }yyijy_ 

Obviously the answer |a, 
where between the two « 
tainly some sections of 
route needed to be } 
others were in good shay. requiring 
less than full construction to jy, 
them up to standard. Finally. jy bad 
conferences attended by the Arm 
Engineers, the PRA and the mang. 
ing contractors determined, jn op», 
eral, which parts of the trail were ; 
be relocated, details being left to tip 
three district engineers having jy 
diction over the main route. Whi, 
the amount of relocated road yaris 
from district to district, the avers 
is 20 percent. 


id Muskeg 


Some. 
remes, (Cor, 
1e OTiginal 


assed. but 


Haines route difficult 


The so-called Haines Cutoff, thy 
new 165-mile link from tidewater ) 
the interior of the Yukon, was touh 
going all the way. Preliminary sy. 
veying and location were done }) 
PRA last winter, but final location 
was made by the army after it « 
sumed exclusive control. While Foley 
Bros. started at the south end, follov: 
ing close behind the head-end crews 
with a finished road, four companies 
of the 340th Engineers started a pio. 
neer road from the north end. at the 
junction of the Alaska Highway, |(8 
miles west of Whitehorse. When the 
two outfits met in early August. the 
army pulled out while the contractor 
finished the road. 

Just below the junction the cutol 
crosses Dezadeash River. Here the 
PRA had built a 160-ft. through tin: 
ber truss span, but beyond that te 
Army Engineers were on pioneer cot: 
struction rivalling any seen on th 
main route the previous year. The 
companies spread out while tr 
ground was frozen, then became prt 
tically isolated for a while after tt 
thaw. The 10-mile stretch along De 
deash Lake became impassable, *0 ! 
bypass ferry was installed in the la 
Meat shortage was forgotten as tit 
ferry crew caught enough fish 
trolling on each trip to keep the hea! 
end camp well supplied. Muskeg v# 
troublesome, requiring long secti™ 
of heavy corduroy. The swamp prob 
lem was lessened somewhat by pa)" 
more attention to drainage, 4 leat 
learned by experience the prev# 
year. 
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Haines, the southern terminus of 
the new link, lies on the east shore of 
Lynn Canal, as the upper end of the 
Inside Passage is called, 14 miles be- 
low Skagway. It is the site of old 
Chilkoot Barracks, the only military 
post in Alaska up to 1940. In the first 
six miles the road crosses the Haines 
Peninsula, and then follows the east 
bank of the Chilkat River to Kluck- 
wan, an Indian village 24 miles from 
Haines. There was a crude road as 
far as Kluckwan, and a trail extended 
beyond for 18 miles more to the 
Alaska-Canada border, crossing the 
Chilkat just above the village and fol- 
lowing along the Klehini River. This 
route, part of one of the old gold rush 
trails, was followed for the new road. 
Parts of it were improved to a stand- 
ard road, other parts were abandoned 
in favor of better locations, but it did 
serve as an access to the lower end of 
the project and enabled the contractor 
to spread his outfits. 

Foley built a base camp at Haines 
and several substantial camps along 
the first 42-mile section. Beyond that, 
the contractor depended largely on 
temporary tent camps. One long 
stretch of road along the Chilkat 
River was relocated from the tops of 
rocky bluffs to a shelf near water level, 
cut out of solid rock. Another long 
relocation was in the Klehini valley, 
where the trail on a steep hillside was 
abandoned in favor of a riverbed lo- 
cation. Here the gravel and small 
boulders of this glacial stream were 
built up into a high embankment in 
the river near the east shoreline. 

Beyond the border the road follows 
the upper Klehini to M.P. 55 through 
wet ground, then winds up the side 
of the valley into the mountains, 
crossing the pass at El. 4,500. Occa- 
sional muskeg was found in the high 

ountry, but much of the route was 
fairly easy going over dry ground to 
where the contractors and troops met, 
about midway. 


Grading and surfacing 
Rebuilding of the Alaska Highway, 


poth on old and new locations, in- 
volved lots of heavy grading. Wher- 

er muskeg was found, except in the 
permanently frozen area, the soft ma- 
tial, which was seldom more than 
+ or 5 ft. deep, was removed to firm 
oundation by bulldozer, shovel or 
iragline. All of the corduroy on the 
pioneer road, hurriedly placed that 
ast season as a means of crossing 
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the swamps, was torn out. Deep cuts 
and high fills were common as the 
road was leveled off and straightened 
out. Both scraper and shovel-truck 
outfits were used in grading, cutting 
down the humps, filling in the hol- 
lows. 


Borrow pits concealed 


In Alaska, the PRA followed the 
previous year’s practice of screening 
all borrow pits, that is, no roadside 
pits were opened up. The fill mate- 
rial came from pits off the road, 
screened by timber and spaced a 


minimum distance apart to preserve 
the natural landscape. 

The Alaska Highway really ends at 
Big Delta, Alaska, and uses the exist- 
ing Richardson Highway for the re- 
maining 90 miles to Fairbanks. This 
section was largely rebuilt in the past 
two years by the Alaska Road Com- 
mission, which also built a new canti- 
lever steel bridge over the Tanana at 
Big Delta. The branch road from 
Gulkana, Alaska, on the Richardson 
Highway to Tok Junction, on the 
Tanana River, used as the main ac- 
cess route to the highway from the 


Fig. 8. Scraper outfits get gravel for the subbase out of side ditches on the long 


tanget near Big Delta, Alaska. 


Fig. 9. Shovel and trucks remove a hump on the road near Squaw Lake, Yukon. 
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Fig. 10. Three types of permanent culverts were installed in the finished road. 
Top: Sectional corrugated metal pipe fabricated to length in the Klehini River 
bottoms, Haines Cutoff. Center: Laminated box of creosoted timber makes up a 
long culvert near Kluane Lake. Bottom: Bulldozer cuts a trench for a creosoted 


wood stave culvert east of Whitehorse. 


Alaska seacoast the first season, was 
not rebuilt. Extensive maintenance 
and replacement of some of the 
bridges has kept this link as a good 
secondary route. 

All grades were built a minimum 
width of 26 ft. to allow for 24-ft. 
gravel surfacing. For the surfacing, 
the intention was to use screened and 
crushed gravel, 14 in. and larger for a 
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base course and # in. and smaller for 
the top course. However, it proved 
impossible to get sufficient screening 
and crushing plants onto the job, so 
much of the route is finished with pit- 
run gravel to a minimum depth of 
12 in. 

While there was a shortage of some 
equipment, on the whole the situation 
was much better than it was the first 
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year. Shortages were < 
graders and gravel plants, 4. y 
army was also engaged 
flight strip constructi 
sometimes had to be tak. 
the roadbuilders and ¢ 
way contractors. 

The parts and repai: 
fairly good. Each manazing cont, 
tor set up extensive repair shops ay 
parts warehouses at Ft. St. John, 5 
Nelson, Whitehorse and Tok Juncs 
The army also maintained par 
plies at district headquarters anj 4 
signed several ordnance companies, 
handle parts and also to aid in kes 
ing equipment in repair. Then ty 
the individual contractors usually hy 
small shops of their own. In all, theg 
was a smaller proportion of eq 
ment on the deadline than there ys 
during the previous year. 
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Camps and buildings 


Most of the contractor camps bul 
last year were of semi-permanent om 
struction, designed to be utilized } 
maintenance crews and by am 
troops operating the road after 
highway was finished. These cang 
range in construction from subst 
tial frame and logs to metal huts » 
warehouses. The army also built x E 
eral independent relay stations. bul 
of frame construction and metal hut Fe 
for the troops operating the ral 
Such stations include 
garages and service and repair bul 
ings. 


warehouss 


Maintenance 





The managing contractors, aloy 
with the Army Engineers, took ca 
of maintenance last winter and spr 
At the beginning of the summeré 
maintenance was turned over (0 
contractors, and the road was splitg 
into maintenance sections that, in 
eral, coincided with construction # 
tions. 

Upon completion of the roai 
maintenance from Dawson Creek 
the Yukon border (all the Brits 
Columbia section) , 640 miles, was# 
sumed by the army. The district# 
gineer at Dawson Creek will be: 
sponsible, hiring Canadian civil 
labor and using army-owned ¢! 
ment. From the Yukon border! 
Whitehorse, 300 miles, maintent 
will be carried out under contrac 
the E. W. Elliott Co., Seattle, om 
the independent road contrati® 
Utah Construction Co. has been 2% 
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truck contract for maintaining the road 
As 7 sm Whitehorse to the Alaska bor- 
ort wd r, 320 miles, and for the 165-mile 
Ulpmey aines Cutoff. Lytle & Green, manag- 
ay fro , contractor for the Alaska section, 
the rupfliTl remain to take care of mainte- 
ve from the border to Big Delta, 
10n wa o) miles. This outfit will also main- 
contrag ‘ the Gulkana-Tok Jct. branch, 160 
Ops iles long. 
ohn, F The bridge program, one of the big- 
unctifilmmest jobs on the highway, will be 
rts sy cussed in a subsequent article. 
Permanent culverts are of three 
neral types: sectional corrugated 
iron-bound creosoted wood 
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ie0 tvlmmave, and creosoted interlocking lam- 
ally halfiinated timber. The corrugated metal 
|, thereiifii&ested sections were easy to transport 


| equipfitind handle, and could be built to any 
ere vadimmesired length at the site. They were 
sed mostly in the south half of the 
oject. The wood stave culverts pre- 
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= INDEPENDENT CONTRACTORS 

~s Utah Const. Co., Ogden, Utah; T. E. 
ds. Terry, project manager; H. F. Christ- 
substan man, gen, supt., E. G. Pearson, proj. 


engr. 

E. W. Elliott Co., Seattle, Wash.; R. B. 
Johnson, project manager; Bud Mun- 
son, supt. 

Foley Bros., Inc., St. Paul, Minn.; Dave 
Daly and Earl Neville, project man- 
agers; Ted Ames, gen. supt. 
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MANAGING CONTRACTOR 


Lytle & Green, Sioux City and Des 
Moines, la.; O. W. Crowley, project 
manager, C. C. Coykendall, field man- 
ager. 


Associated Firms 


Eblen & Eblen, Cumberland, la. 

Eblen & Ekdahi, Cumberland, la. 

E. M. Duesenberg, Clear Lake, la. 

Ira Van Buskirk, Hawarden, Sa. 

Gus Osterman, Ocheydan, ta. 

Sears Const. Co., Clear Lake, la. 

Wm. Horrabin Contr. Co., lowa City, la. 
Scotthorn Const. Co., Cherokee, la. 

V. L. Lundeen, Montezuma, la. 

Welden Bros., lowa Falls, la. 

Western Engineering Co., Harlan, la. 

L. Peterson, Cedar Rapids, la. 

DuVall & McKinney, Logan, la. 

Kaser Const. Co., Adel, la. 

W. B. Linnan Const. Co., Pocahontas, la. 
Ferguson & Diehl, Jefferson, la. 

J. Leo Hoak, Des Moines, la. 


MANAGING CONTRACTOR 


Dowell Construction Co., Seattle, Wash., 
L. J. Dowell and Ross Woodward, 
Project managers. 










dominate in Alaska, while the lamin- 
ated boxes were used mostly in west- 
ern Yukon. Special attention was 
given to the backfilling over the cul- 
verts, which was tamped with pneu- 
matic hammers 


Organization personnel 


Brig. Gen. James A. O’Connor is 
head of the North West Service Com- 
mand, assisted by Col. K. B. Bush, 
chief of staff. They are responsible 
for military operations in the area and 
for operation of the highway and the 
army-leased W. P. & Y. RR. Under 
Maj. Gen. Eugene Reybold, Chief of 
Engineers, and Maj. Gen. Thomas M. 
Robins, Assistant Chief of Engineers, 
the engineering and construction op- 
erations are headed up by Brig. Gen. 
L. D. Worsham, North West division 
engineer, who replaced Col. Theodore 
Wyman, Jr., last March, and his ex- 


ALASKA HIGHWAY ROAD CONTRACTORS, 


Associated firms 

Angeles Gravel Supply Co., Port An- 
geles, Wash. 

L. L. and R. W. Byers, Los Gatos, Calif. 

Gustafson & Jarvis, Sioux Falls, So. Dak. 

Govan & Adler Const. Co., Port Angeles, 
Wash. 

Haas, Royce & Johnson, San Francisco, 
Calif. 

Joe A. Jussel, Seattle, Wash. 

C. E. O'Neal, Ellensburg, Wash. 

J. S. Ramstead, Seattle, Wash. 

W. C. Thompson, Santa Cruz, Calif. 

J. C. Dowson Co., Bellingham, Wash. 

E. L. Gates & Son, Project City, Calif. 

Bates & Rogers Const. Co., Chicago, Ill. 

David Nassif Co., Boston, Mass. 

McVaugh-Haynes Co., Center Line, Mich. 

Morse Bros. Associates, Inc., Rochester, 
Minn. 

Concrete Materials & Const. Co., Cedar 
Rapids, la. 

Ulland Bros., Austin, Minn. 


MANAGING CONTRACTOR 
Okes Construction Co., St. Paul, Minn.; 
Day Okes, Wm. Bates and Chas. Palda, 
project managers. 


Associated firms 
Adolphson-Huseth-Layser & Welch, Thief 
River Falls and Minneapolis, Minn. 

M. G. Astleford, Minneapolis, Minn. 

Art Bolier, Annandale, Minn. 

Brown & Leguil, Mankato and Adrian, 
Minn. 

Cogland Const. Co., Rollo, No. Dak. 

Dunnigan Const. Co., St. Paul, Minn. 

Pedersen Bros., Montevideo, Minn. 
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ecutive officer Col. E. E. Kirkpatrick. 
District engineers have been changed 
frequently, but at the close of the sea- 
son they were: Lt. Col. L. E. Laurien, 
Dawson Creek; Col. J. V. Johnston, 
Whitehorse; Lt. Col. Gerald R. Tyler, 
Fairbanks; Lt. Col. T. J. Hayes, III, 
Skagway; Lt. Col. R. W. Lockridge, 
Edmonton; and Maj. E. D. Lownes, 
Prince Rupert. 

Under Thomas H. MacDonald, 
Commissioner, the PRA Alasaka 
Highway organization was headed by 
J. S. Bright, engineer in charge, as- 
sisted by Lee M. Huggins at Edmon- 
ton headquarters. Construction engi- 
neers in charge in the field included 
Fred Capes, Ft. St. John; Frank An- 
drews and Hugh Stoddard, White- 
horse; and C. G. Polk, Tok Jet., 
Alaska. 

Contractors are listed in the fol- 
lowing table: 


1943 SEASON 


Reese & Olson, Greenbush and Marshall, 
Minn. 

Roverud Bros., Spring Grove, Minn. 

Sorensen & Volden, Albert Lea and 
Balaton, Minn. 

Southern Minnesota Const. Co., Geneva, 
Minn. 

Standard Salt & Cement Co., Duluth, 
Minn. 

Thomas Bros., Foley, Minn. 

Volck Const. Co., Rice Lake, Minn. 

Mike Welch, Minneapolis, Minn. 


MANAGING CONTRACTOR 


R. Melville Smith Co. Ltd., Toronto, 
Ont.; R. A. Campbell, manager. 


Associated firms 


Emil Anderson Const. Co., Ft. William, 
Ont. 
Bond Const. Co., Kenora, Ont. 
Campboll Const. Co., Ltd., Toronto, Ont. 
Curran & Briggs, Ltd., Toronto, Ont. 
Don Construction, Ltd., Toronto, Ont. 
Dufferin Paving Co., Ltd., Toronto, Ont. 
W. H. Harvey & Son, Kingston, Ont. 
A. E. Jupp Const, Co., Ltd., Toronto, Ont. 
Wallace A. Mackey, Ltd., Weston, Ont. 
McNamara Const. Co., Leaside, Ont. 
Storms Contr. Co., Ltd., Toronto, Ont. 
Caswell Const. Co., Kirkland Lake, Ont. 
Highway Paving Co., Leaside, Ont. 
Rayner Construction, Ltd., Leaside, Ont. 
Harold Harvey, Kingston, Ont. 


SPECIAL CONTRACTOR ON BUILDINGS 

Metcalfe - Hamilton and Kansas City 
Bridge Co., Kansas City, Mo.; Zan 
Maitland, Lee Metcalfe and Theo. 
Metcalfe, managers. 
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Placing forms for groined arched roof, which was built in alternate sections. 


Cost of Plain and Reinforced 
Concrete Reservoirs 


UNREINFORCED CONCRETE water sup- 
ply reservoirs are more costly to con- 
struct—about 10 percent greater— 
than reinforced structures, according 
to data collected by the U. S. District 
Engineer Office for the District of 
Columbia, and Greeley & Hansen, 
Chicago consultants. This conclusion 
was reached upon a comparison of 
cost figures for two unreinforced 
structures recently completed in the 
Portsmouth, Va., area with cost data 
compiled for a number of older rein- 
forced reservoirs. This comparison is 
summarized in Table 1. 

Both of the Portsmouth projects 
were constructed with a minimum of 
critical materials and on a_ rush 


schedule. The first to be finished was 
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the 4-mg. Godwin St. reservoir. At 
the time this structure was designed, 
reinforcing steel was regarded as ex- 
tremely critical. As a result, the con- 
sulting engineers reverted to a prac- 
tice of 40 years ago of designing a 
covered reservoir with gravity-section 
walls and groined arch roof. 


Floor slab varies from 6 to 24 in. 


For the floor a plain concrete slab 
varying in thickness from 24 in. under 
the columns to 6 in. between the col- 
umns was used. In constructing the 
floor and the footings great care was 
exercised to provide a firm founda- 
tion soil of uniform bearing value. 
Undisturbed earth was used. 

Span of the arches is 16 ft., center 
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Interior of reservoir showing ri 
ceiling. Note greater thickness of f 
around column base. 










to center of columns. At the crown! o 
arches are 6 in. thick. The suppor 
columns are 2] in. square, which 
sults in a 200-psi. compressive si" 
in the columns. In constructing ™ 
roof, forms of the type shown by # 
accompanying photograph were 's 
The roof was built in alternate * 
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TABLE COST COMPARISON FOR PLAIN AND REINFORCED RESERVOIRS 


Date 
built 


1943 


Genera! Location 
mouth, Va. 

' i’, 1943 

1942 

1940 

1925 


1925 
1939 
1920 


Ohio 
in Reservoir) 


Gravity waills; groned arched roof. .. 4 
Gravity walls; groined arched roof... . 2 
Reinforced and covered 20 
Reinforced and covered 

Gravity walls; groined arched roof... . 


Gravity walls; groined arched cover... 
Reinforced and covered 


Capacity 


in m.g. 


Cost per 
m.g. capacity* 
$38 ,978 


Design 


40,360 
30, 200 
24,800 
30,500 
31,900 


24,900 
28,300 


Costs adjusted for Engineering News-Record Index of 290. 


a constriction joint being re- 
ired both ways at the crown of the 


‘Cost of the Godwin St. reservoir 
$155,914 or $38,978 per each mil- 
gallons of storage capacity. Unit 

ices based on low bids received Nov. 

, 1942, for this structure are given 

Table II. 

The second reservoir to be built in 
Portsmouth area is of 2 mg. 

pacity in the town of Suffolk, adja- 

nt to the filters used to filter the 
wtsmouth supply. This reservoir is 


similar in design to that just 
described. Construction was more ex- 
pensive because large quantities of 
low-bearing soil had to be removed 
and replaced with soil-cement at a 
cost of $9,000. Total cost of the reser- 
voir was $80,720 or $40,360 per mil- 
lion gallons capacity. Unit prices for 
this reservoir, based upon low bids 
received Sept. 29, 1942, are given in 
Table II. © 

Space will not permit a detailed 
description of the reinforced reser- 
voirs listed in Table I. However, the 


Concrete Strength Retained 
In 4-Hour Mixing Test 


simple test of a single 5-cu.yd. 
of concrete mixed for 4 hr. 
t samples were taken at 30-min. 
indicated little loss of 
mgth as measured by standard test 
broken at 28 days. The 
was made by the Department of 
lic Works of the City of New 
k and was intended as a guide on 
adverse effect on slump and 
ength of abnormally long time mix- 
in truck-mounted mixers. 
It is recognized that many factors 
ecting the concrete were not taken 
9 account, but the data from the 


one test are presented as recorded. 

A blend of portland cement and 
natural cement (Rosendale) and Long 
Island quartz sand and gravel were 
used in a mix designed for 3,500 psi. 
compressive strength. Constituents of 
the batch, per cubic yard of concrete, 
were as follows: 


Portland cement 

Natural cement 

Sand (Fineness Modu 
lus 2.7) 

Gravel (Fineness Modu- 
lus 6.8) 

Water (at start) 


STRENGTH OF CYLINDERS FOR 30-MIN. INCREMENTS OF MIXING TIME 


Time of Mixing, Minutes 


Weight 
28 days Av. 
per cu. ft. 


144.6 
145.3 
145.2 
145.9 
145.4 
146.2 
145.6 
146.1 
145.1 
144.9 


Strength 
28 days Av. 
Ibs. sq. in. 


Slump, 
Inches 


6.25 


Se 
o 


annoooac 


aa 
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TABLE II—UNIT PRICES FOR PLAIN 
CONCRETE RESERVOIRS 


Godwin St. Reservoir 


Item 
Formed concrete, unreinforced 
Formed concrete in groined arches 
Lean concrete — unformed 


Cost per cu. yd. 
$19.50 
40.00 
15.00 


Suffolk Reservoir 

Formed but unreinforced concrete $29.50 
37.00 
12.00 
7.30 
0.87 


Formed concrete in groined arches 
Lean concrete — unformed 

Soil-cement, stabilized fill... ..... 
PIN 6.6 0onn'cd bd Sewanee 


general type of design is indicated in 
the table. 

Construction of the two Portsmouth 
reservoirs was authorized by the Rich- 
mond, Va., regional office of the Fed- 
eral Works Agency, Kenneth Mark- 
well, regional director. The contractor 
for the Godwin St. project was C. W. 
Lockwood of Hampton, Va., and the 
contractor for the reservoir at Suffolk 
was the Ahlvin Construction Co. of 
Chicago. Greeley & Hansen were con- 
sultants on both jobs. Earl D. Covell 
was resident engineer for this firm. 


Concrete was mixed in a 5-cu.yd. 
capacity closed-drum truck mounted 
unit of a type common in New York 
City. The air vent in the tailgate was 
kept open during the mixing to avoid 
entrainment of air in the concrete. 

Procedure was to reverse the mixer 
and discharge enough material for test 
cylinders, the same concrete first 
being used for a slump test. Need for 
more water was determined from the 
slump test and visual observation. 

Water shown as added was that ac- 
tually put into the then smaller than 
5-cu.yd batch. Weights and compres- 
sive strengths shown are averages for 
three cylinders. 


More extensive test projected 


The tests were made with the co- 
operation of Colonial Sand & Stone 
Co. of New York City. Results were 
observed by W. S. Elliot, F. J. How- 
ard and W. J. McFarland and re- 
ported by J. P. Kenny, all of the Ma- 
terials Section, Department of Public 
Works, New York City. Additional 
and more comprehensive tests are 
projected, in cooperation with the 


commercial ready-mix plants of New 
York City. 
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Earthquakes are only one problem tn... 
Building a Hospital in Ecuador 


Erik Per Sorensen 


Principal Architectural Engineer, Institute of Inter-American Affairs 


Guayaquil, Ecuador 


Editor's Note—Resourcefulness and adaptability to local conditions, are 
among the most important attributes that the engineer must have when 
working in a foreign country. The following story illustrates why, although 
the modesty of the author would cause him to deny that he possesses these 
special qualifications. However, a recent inspection of his work in Ecuador 
(ENR Nov. 11, 1943, p. 719) confirmed the fact that he is doing a job that 
commands the highest respect. Mr. Sorenson not only outlines his approach 
and solution to the construction of an earthquake-resistant hospital that 
had to be founded on bad ground, but makes some practical observations 


on the encouragement of relations with Latin-American engineers. 


AT THE Rio DE JANEIRO conference of 
American foreign ministers in Jan- 
uary, 1942, inter-American coopera- 
tion was recommended in carrying 
out health and sanitation measures 
to support the mobilization of hemis- 
phere resources and defenses. In ac- 
cordance with these recommenda- 
tions, the Office of the Coordinator of 
Inter-American Affairs in Washing- 
ton set up a health and sanitation 
division to work with the other 
American republics in cooperative 
programs. 


One of the first agreements was 
made with Ecuador, under which the 
Coordinator’s office assigned medical 
doctors and sanitary engineers to 
provide technical aid to supplement 
the technicians and labor provided by 
Ecuador. The work in Ecuador 
centers in Quito, the capital, high in 
the Andes, and Guayaquil, the chief 
port of the country. The character 
of the projects to be undertaken was 
determined in conferences with local 
authorities. 

Hospital construction was favored 


to such an extent in Guayaquil ¢ 
the field party here was organize 
function as a construction enterpri 
At present eight building proj 
among them a tuberculosis hospi 
an infectious diseases hospital, , 
ternity center and a medical colle 
are being built. 4 

The structures are mainly rei 
forced concrete frames with brid 
walls. Since the foundation con 
tions are rather poor and this 
is subject to earthquake shock, { 
buildings have been designed { 
horizontal loads and the foundation 
have been constructed so as to form 
rigid network of reinforced coner 
beams. 


Tradition controlled site selection 


Typical of the design and const 
tion problems that had to be 1 
were those associated with the 100-bs 
infectious diseases hospital, for 
construction of which $130,000 « 
allocated. 

Apparently this project had be 


Fig. 1. Hospital at Guayaquil, Ecuador, which is located on filled ground over a tidal md flat, called for the soletiet 
a difficult foundation problem. To further complicate construction, provisions had to be made for the structure to 


stand earthquake shock. 
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. 2. General design of the 100-bed hospital for infectious diseases, whose 5 one-story pavilions provide a floor space 
35,000 sq. ft. The pavilions are laid out to enclose two patios which, in turn, are subdivided by covered passageways. 


» the preferred list in Guayaquil 
ce the early days of yellow fever 
nd bubonic plague epidemics, and 
though these perils had been under 
ntrol for quite some time, tradition 
ill demanded that the project be 
ndertaken. Tradition also had the 
pspital location fixed and the site 
as not a particularly good one from 
engineering point of view. 
Another site could have been se- 
cted but since our instructions called 
compliance as much as possible 
th local preferences, it was decided 
give the indicated site a fair trial 
ore passing final judgment as to 
tability. An argument favoring 
site was its location near the Na- 
al Institute of Hygiene, a Rocke- 
Foundation _ establishment, 
th for several years had been 
ing laboratory research on infec- 


ayaquil has been built on filled 

i, which originally formed part 
a huge inland delta with its typical 
deposits of silt and soft clay. 
hospital site showed the nature 

his land in its original form, con- 
ing as it did of mud flats regularly 
oded by an adjacent tidal saltwater 
‘ connecting to the Pacific Ocean. 


Test borings showed the mud to be 
of the thickness of 3 to 4 ft., under- 
neath which was encountered 20 ft. of 
blue clay, gradually hardening with 
increasing depth and changing into 
a hard sandy clay below the depth of 
30 ft. 

A fill of from 6 to 8 ft. was required 
to bring the level of the land above 
high tide and to coincide with the 
level of adjacent roads. The site was 
about 350 by 150 ft., and once filled 
it would represent a considerable 
sanitary improvement of. this section 
of the city. It was reasoned, that the 
fill would be justified even if the 
area had to be abandoned as a build- 


ing site. 
Fill and foundation experiences 


Therefore, it was decided to place 
the fill during the summer and keep it 
under observation for settlement dur- 
ing the following rainy season before 
deciding upon actual construction. 
This was undertaken and it was noted 
that the fill—carried from the high 
ground in the direction of the water- 
way—caused the formation of a mud 
“wave,” that was pushed out into the 
tidal river. 

While the fill was being made an 
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opportunity presented itself to make 
a large-scale experiment with the type 
of foundations believed to be neces- 
sary for the hospital. This opportun- 
ity arose when we were requested to 
build a small extension to the Insti- 
tute of Hygiene, where similar foun- 
dation conditions existed. Since the 
original buildings of the institute had 
been founded on spread footings ex- 
tending to the clay and had settled 
about six inches during a year’s time, 
it was decided to make the new foot- 
ings of a floating, reinforced-concrete 
beam type. These were built on top 
of the fill, thus exploiting the fill 
itself as a ballast to distribute the 
loads evenly over the soft material 
below. 

As it turned out, this was a happy 
solution in more than one respect be- 
cause an earthquake, which occurred 
in January of 1943, left the extension 
intact while it caused considerable 
damage to the older part of the insti- 
tute. 

At the end of the rainy season it 
was found that the fill on the hospital 
site had settled badly at two places 
due to the changing tides in the river, 
which had forced their entry into old 
stream beds and caused scour. To 
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prevent the repetition of further 
scour action a simple retaining wall 
was installed on the edge of the river. 

Lacking either wood or steel sheet- 
piles for this purpose, a substitute was 
improvised by using bamboo poles 
split in half and rammed down as 
closely “interlocked” as possible. 
(Fig. 3). After some experimenta- 
tion this wall was made impervious 
with clay packing, and the tidal river 
started cooperating by settling its own 
layer of impervious material outside 


the wall. 


Design procedures 


{n the meantime, the design staff 
had completed detailed plans for the 
hospital itself, comprising five one- 
story pavilions with a floor space of 
35,000 sq. ft. The pavilions were 
assigned to serve the following func- 
tions: One for administrative activi- 
ties, three for general, private and 
semi-private wards, respectively, and 
one for service needs in which the 
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Fig. 3. Lacking wood and steel, bamboo 
poles split in half were used for sheet 
piling on the retaining wall. The method 
of “interlocking” the bamboo and the 
design of the wall are shown in the 
accompanying sketch. 


kitchen and laundry were located. The 
pavilions were laid out to enclose two 
patios which, in turn, were subdivided 
by covered passageways intended for 
use during the rainy season. 

In accordance with the experience 
gained from the construction of the 
extension at the institute the footings 
of the pavilions were designed as 
heavy beams reinforced with four 
3/,-in. bars in such a manner that any 
uneven settlemen’ within reason 
would be easily carried. At the time 
of construction an acute shortage of 
reinforcing steel existed in Guayaquil 
but only in those sizes below 34-in.; 
this size as well as l-in. rods were 
available in considerable quantity. 
Accordingly all reinforcement had to 
be based on the use of large diameter 
bars, and the 34, in. size was favored. 

Brick was another critical material 
not only because the local product was 
homemade and of inferior quality, 
but also because it had to pass 
through so many hands on its way 


from the producer to the consyy.. 
that the price was entirel, 5y; of ie 
portion to the value of ; : 
Furthermore, the price si! 
not helped any by the « 

rumors that our work would require 
some six million brick within g io 
time. " 

In order to combat this rather yp. 
healthy condition it was decided tha 
the design for the hospital—whis 
originally called for the use of Pe 
million brick—should be modified to 
employ concrete blocks exclusively 
This decision had a very betteficia 
effect upon the brick market becays 
we let it be known that if prices re 
mained above a certain maximum, the 
designs of all the structures in oy 
program would be based on the ys 
of concrete blocks. 

Technically, however, the constry. 
tion with concrete blocks added ,). 
other problem to the many with which 
we had to contend on this projec 
Walls of concrete block were supp. 
edly not very resistant to earthquake 
shock. And since Guayaquil within 
a year had had two quite seriou 
earthquakes, one of which had de. 
troyed many reinforced concret: 
buildings at the cost of a number of 
lives, this matter was of no small con. 
cern when constructing a hospital, 


> Material 
ation was 
ulation of 


Earthquake resistant design 


Constructing this hospital for earth. 
quake resistance was complicated by 
a number of other factors. Not the 
least of these was the condition of the 
building area with its heavy layers o! 
soft clay and silt underlying an $-t 
layer of fill; since this acted like 
jelly when shaken, it could be «- 
pected that any earthquake shock 
would be considerably amplified a 
this particular site. Furthermore, the 
availability of reinforcing steel wa 
limited to the extent that it could ne 
be used too liberally in the construc 
tion of columns and tie beams. 

It was finally decided that for de 
sign purposes the anticipated earth 
quake shock should be translated inv 
horizontal forces equal to 10 percet! 
of the dead load of the particult 
members of the structure. 

From this assumption the construe 
tion design indicated in Fig. ! 
emerged: The block wall was assumed 
separated from its foundations 
given a motion corresponding " 
1/10 of its dead load in its own long: 
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‘nal direction. This called for the 
of concrete bulkheads at the 
ers of the building as indicated 

Fig. 4. To help each other mutu- 
these bulkheads were intercon- 
ed by a tie beam, the reinforce- 

st of which was made of one 14-in. 

. The tie beams had the further 
ion of being terminus for iso- 

j yertical steel rods which, at 

rvals, were grouted into a row of 

tinuous holes of the blocks to act 

, wall reinforcement against earth- 
es perpendicular to the walls. 

t corners between two walls where 

danger existed of one wall tend- 
to push the other one out, these 

] rods were arranged in a tri- 
lar pattern with hoops as shown 

Fig. 4. Presumably this converted 
hazard into an asset, namely, by 
ing one wall reinforce the other 

] against earthquakes parallel to 

first one. This pattern was also 

J at wall crossings whenever such 
¢ not important enough to warrant 
air of crossing bulkheads. 

‘0 summarize, it can be said that 

pavilions were designed more or 

like a ship afloat, providing bulk- 
ds and securing the most exposed 
ms against horizontal forces. 

inally, it was possible to provide 

cht roof when a quantity of asbes- 

ement roofing was secured from 
shipment that very conveniently 


ived in Guayaquil from England. 


A question on design 


conjunction with the design of 
quake resistant construction, the 
ter would be very happy to receive 
edification on the following 
nt: Western building codes seem 


specify that the earthquake coeffi- 


t be applied to live loads as well 
ead loads. This hardly seems fair 
considering actual experience 
¢ it is evident that furniture and 
like move for quite some time 
r a shake has started, so that very 
n the live load is counteracting the 
al earthquake. 
actically speaking, dead and live 
will not be synchronized during 
hquakes, Therefore, it should 
h reasonable to assume only the 
t of the two acting. This, if it 
$ justified as it appears to the 
t, might suggest more liberal 
ting codes and would involve con- 
able savings with regard to rein- 


emMen 


Coming back to the Guayaquil job 
again. No contractor of any merit 
was disposed to take a lump sum con- 
tract under the prevailing insecure 
market condtions. Several offered to 
build under a cost-plus contract but it 
seemed rather difficult to reach any 
satisfactory agreement. Consequently, 
it was decided at an early stage of 
our program to build the projects 
under a force-account system. A 
couple of concrete mixers were rented, 
tools were bought and an administra- 
tive staff developed. 

At present this organization has a 
technical staff of about fifteen local 


“6+. 


See detai/ 
at right 
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reinforcernent. 


engineers and draftsmen, all of whom 
are nationals and a few of whom have 
had some experience in the United 
States, England or France. The writer 
has been the only United States engi- 
neer occupied with the work, and the 
fact that such an arrangement has 
been possible with a building pro- 
gram of this magnitude reflect to the 
greatest credit of the local engineers. 
Teamwork and confidence in the ex- 
change of ideas and opinions have 
combined to overcome all difficulties, 
technical and otherwise. 

Each particular job, after having 
been laid out, designed and estimated 
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Fig. 4. To provide earthquake resistance, the concrete block wall was built with 
reinforced concrete corner buttresses interconnected by a tie beam. At corners 
between walls the blocks were fastened together with vertical reinforcement and 


triangular ties. 
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Fig. 5. Formwork for the reinforced concrete foundations. The latter are tied 
together to provide a rigid network of beams in case of uneven settlement of 


the 8 ft. fill applied over the site. 


in the central office has been put in 
charge of an engineer who, under his 
own responsibility, has conducted the 
construction operations. Usually, the 
man in charge has at his disposal an 
engineering student from the uni- 
versity, who has been detailed to act 
as a superintendent of sorts. 

This combination has caused an 
overhead heavier than might be the 
case under a different arrangement, 
but it has insured rigid inspection 
(which is very necessary in Guaya- 
quil) as well as assisting in the gen- 
eral education of the parties involved. 
The latter result, though a by-product 


of the activities of the Coordinator’s 
Office, has been greatly appreciated by 
the local people. This is evidenced 
in part by the fact that many local 
university students have offered to 
work without compensation for an 
opportunity to participate in what 
they consider a practical supplement 
to their scholastic training in engi- 
neering. 

When considering this in conjunc- 
tion with the writer’s experience that 
the majority of Ecuadoran engineers 
are very resourceful, it is suggested 
that opportunities might be given to 
many of these engineers for practical 


Switzerland Railway Electrified 
After Two Years of Work 


The 60-mi. long scenic Furka-Ober- 
alp railway in Switzerland has been 
electrified. Due to the war and its 
ever increasing coal shortage electri- 
fication was decided on in 1940. The 
work was completed but a few months 
ago. 

The railway is of the narrow-gage. 
Construction of the line started in 
1911 and because of interruptions 
during the 1914-1918 World War was 
not completed until 1925. Over 50 
viaducts and bridges, a number of 
avalanche galleries, and twelve tun- 
nels were required. Although Switz- 
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erland is a land of electrified rail- 
ways, the new line was not electrified 
because the railway is at high alti- 
tude where yearly removal of much 
of the electric installations in the 
autumn and resetting in the spring 
was considered necessary. 

Removal of the contact power line 
and poles recently installed is ex- 
pected to be necessary during the 
winter on one mountainous stretch. 
However, the line and poles are de- 
signed to permit rapid installation 
again in the spring. 

Two types of hauling vehicles are 


training under similar ¢jrcums,,,, 
in the United States. For eyo), 
large companies might «> 
temporary employment «' 
Latin-American engine: 
tices, with results that w. 
ally satisfactory. 

This proposal, which at first my», 
sound naive, has a ha keround 4 
realistic fact, since the write; person, 
ally knows of young Ecuadoran ois 
neers who would be only too \illin. 
to work hard in the United States % 
to learn our way of doing things. \ 
the same time there are engineerin, 
and equipment firms in the Unite 
states who are looking for peop} 
who can speak Spanish and are {; 
miliar with conditions “south of ty 
border.” Opportunities for sm» 
form of mutual assistance might ex. 
ily be worked out. (Editor's Note: |) 
this connection see a letter frop 
Alberto Belaunde G., a Peruvian civil 
engineer, published in ENR July 15, 
1943, p. 129), . 


ld be my: 
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used on the railway. For hauling 
heavy passenger and freight trains 
1,400-hp. locomotives with four axle 
and four driving motors are ut 
and for light passenger traflic, ml 
cars with four axles and two driving 
motors of 650 hp. are employed. Al 
locomotives and rail cars are fit! 
with adhesion and rack drive. _ 

An electric rotary snow plow ® 
used in winter to clear the trads 
This vehicle is fitted with two W& 
bines and is driven by 500-hp. m 
tors; the locomotive propelling t 
snow plow furnishes the neces! 
electric power. The plow is capable 
of clearing away the snow up"? 
height of over 8 ft. and it can™ 
move as much as 7} cu.yd. of s® 
per second, 
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(0 MAKE THE IRREGULAR CURVES 
ong the longitudinal length of a ves- 
| in addition to the transverse curve 


in Plates by Controlled Heat 


This method of bending steel ship plate has cut fabrica- 
tion cost as much as 70 percent at a Pacific Coast yard. 


before the galvanizing melts. Holding 
the torch 6 in, from the work permits 
the heat to penetrate with less danger 


the first pass, more bend can be given 
the plate by widening the heat area. 
This method of flame shaping elim- 

















United ut is required in many bilge plates, of damaging the galvanizing. inates the bending of the plate on the 
people perry Ross, flange fitter foreman of usual fabricated die placed in a hy- 
are fa e Everett Pacific Company, has de- Only simple tools required draulic press. Where bent over a die, 
of the HMMeloped a method of bending that cuts No tools are necessary other than heat used must be applied to the op- 
some fibrication cost by 70 percent. The the torch and the pattern of the bend. posite side of the plate from that 
ht ea ate first is given its required bend ‘The plate is supported at each end on which will have a natural tendency to 
ote: I the long direction on rolls then, by _ blocks, the center of the plate being bend to the desired shape. Thus the 
from fMeating along its edges, it is “dished” free to sag. Heat is applied on the side plate must be hammered and forced 
in civ MMithout changing the radius of the to be concave and at the inner end of into position putting the plate in a 
ily | eviously rolled bend. the bend first, working gradually out- permanent strain. Bending by heating 
A No. 5 tip oxyacetylene flame is ward and heating to a cherry red on avoids “locked up stresses” in the 
sed, the width of the heating along both edges of the plate. The plate will __ plate. 
¢ plate regulating the amount of the bend in the opposite direction first Curved bilge plates up to 48 in. x 
ivaquil fmmore and aft” bend that the plate will but as it cools, will come to the desired % in. x 20 ft. have been given as 
Health five. The method can be used on gal- position. No formulas other than ex- much as a 4-ft. rise from a flat corner 
» Office ized steel as well as black, care be- perience is offered for the amount of to the diagonally opposite corner of 
nerican filme necessary only in moving the heat heat needed. If it is not sufficient on _ the plate by this method. 
isbach, 
ym, and 
lirector 
hief of 
> writer 
Guava 
ling of 
trains 
ar axle 
reused 
fic, ral 
driving 
ved. All 
fitted 
plow i 
tracks 
wo tir 
hp. me 
ing te 
ecessall 
capable 
up to8 ls supported only at the ends and a weight placed in the center to partially contro! the expansion. (A) Heat is 
can It led in marked area; note conformity of bend to template. (B) Convex bend occurs from expansion. (C) During cooling 
of snot becomes concave but original longitudinal bend remains true. (D) Plate fits perfectly on ship frame eliminating 
in and use of pulling devices. Gerry Ross, flange fitter foreman for Everett Pacific Co. and developer of the scheme 
the foreground. 
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Ordnance Depot Uses Rock Salt 
To Help Free Roads of Snow 


Contents in Brief—Rock salt is being used in large quantities to keep 
roads and working platforms at a northern ordnance depot free of ice and 
snow. Salt is spread over pavements soon after snow begins fo fall to keep 
accumulations from freezing to the surface and to facilitate the work of the 
plows. Similar treatment is applied to platforms at munitions igloos. 


EXTENSIVE USE of common rock salt is 
being made at the Seneca Ordnance 
Depot to keep the heavy snows of the 
region in which it is located from in- 
terfering with the free flow of muni- 
tions to the armed forces. Salt is used 
both on roads and loading platforms 
to facilitate the work of snowplows 
and to eliminate accidents due to 
slippery pavements. 

The Seneca Ordnance Depot is lo- 
cated in a region where the snow fall 
may range from 40 to 100 in. per sea- 
son. Within the reservation there is 
the equivalent of 116 miles of 16-ft. 
wide pavement to be kept safe and ac- 
cessible through every hour of the day 
and night. In addition, there are 35 
miles of unimproved roads to be 
cleared. 

Based on last winter’s experience, 
21 pieces of specialized snow removal 
equipment have been provided to keep 
the roads clear for the greater vol- 
ume of munitions to be moved this 
year. Included are rotary snow throw- 
ers. Several standard pieces of snow 
removal equipment have been spe- 
cially rigged by machinists at the 


= FS See oe > rs 


depot to adapt them to army motive 
power. 

A special snow-fighting map shows 
the priority rating of roads for the as- 
signment of equipment. Also indicated 
on the map is the location of the salt 
storage boxes throughout the base. 
These boxes are covered, of wood con- 
struction, 3x4x6 ft., each filled with a 
ton of rock salt before the opening of 
winter. They are placed at strategic 
points so that a maximum amount of 
salt can be applied early in the course 
of the most intense storm, saving time 
and wear on trucks which otherwise 
would have to return from distant 
parts of the area to the central salt 
storage bins. Last year, 240 tons were 
spread on the roads of the depot. 

The main salt storage bins, of 300- 
ton capacity, are located at the rail- 
road siding to facilitate delivery direct 
from cars by mechanical loaders. Hop- 
pers are provided so that six trucks 
can be serviced simultaneously if 
necessary. Grade CC rock salt is used. 

At the beginning of a storm, as soon 
as the pavement is covered, trucks 
load up at the salt hoppers and move 


Selt-storage bins having a total capacity of 300 tons are designed to serve six 


trucks simultaneously. 
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to their assigned areas. F111 the },, 
of the slowly patrolling k 
with shovels spread the s,\; 
center of the crowned 
rate of about one-quarte; 
the square yard. This app) 
vents any ice formation 
the salt dissolves formin 
freezing temperature is | 
the mass remains in a n 
tion. No blanket of snow adheres | 
the pavement because the brine me} 
ing through the snow breaks the bonj 
and the plows generally | 
the accumulation down to hare pave 
ment in a single trip. The. more nar. 
row bituminous-top service roads hay 
a crown which permits a portion o/ 
the brine to permeate the snow at the 
sides of the treated strip so that ; 
bare surface can be obtained for the 
entire width of the road from shoulde; 
to shoulder. Large trucks in meeting 
on these narrow roads thus can pas 
each other in safety. 

Aprons in front of the numerous 
storage igloos must be kept clear 
permit easy access of loading ani 
unloading trucks. The transfer 
often accomplished largely by manual 
labor, which makes it necessary 
protect against the risk to life and 
property involved in missteps on slip. 
pery pavement. Bare surfaces also ar 
maintained at railroad sidings. 

On the loading platforms in th 
warehouse area precautions are als 
taken to prevent ice formation and 
remove snow rapidly. Salt is spread 
here at the rate of one-half to three 
quarters of a pound per square yar 
to effect removal of ice and snow in 
the shortest possible time. The cor 
crete platforms are wide enough \ 
accommodate small plows which ca 
proceed up ramps at either end of th 
structure to clear the entire lengt 
rapidly. Snow loaders remove deposit 
that cannot be pushed out of the wi 
with power graders. 

Shipment of materials of war de 
tined for the fighting fronts is on! 
one of the functions the depot je 
forms. Incoming shipments from a 
nals and munitions factories must * 
repacked, classified and placed 
storage. Constantly changing lati 
of warfare shift the emphasis to dit 
ferent categories of munitions and «iv 
tate a consideralfe amount of reste! 
age work. ; 

Snow fighting at the Seneca Ont 
nance Depot is under the direction 
Capt. Robert E. Witt, post engineel 
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Postwar Highway Plans Analyzed 


PLANNING FOR POSTWAR HIGHWAY 
work is not being put into concrete 
form at anything like the desired rate 
due to failure on the part of many 
highway authorities to realize that 
the postwar program must be some- 
thing other than an expanded prewar 
program. Federal-aid programs of 
prewar years were based on the as- 
sumption that highway needs were 
distributed over the country in a fairly 
uniform manner, hence the funds 
made available to the states should be 
apportioned on some uniform basis. 
That theory was made out of date be- 
fore the war by the mounting concen- 
tration of highway needs in urban 
areas; it will be even less applicable 
to the immediate postwar period be- 
cause of peculiar conditions that will 
prevail at that time. 

Two objectives must be met in 
planning for postwar highway con- 
struction. First, the rapidly mounting 
deficiencies of the present highway 
system must be made up as quickly 
as possible, regardless of their loca- 
tion; and second, the highway build- 
ing industry must be ready to provide 
quickly the greatest possible reservoir 
of useful employment to facilitate the 
readjustment of our economic system 
after the war. Therefore, the questions 
that must be answered in drafting a 
postwar highway program are: What 
are the urgent needs that must be sup- 
plied and where is the work located; 
how much additional work can be 
undertaken to provide employment 
should serious unemployment develop, 
and where will the unemployment be 
most likely to be found; how much 
employment can the road-building in- 
dustry be expected to produce; and 
how quickly can work be got under 
way when military demands have 
been reduced to the point where civil 
construction can be resumed. Finally, 
there must be a determination of how 
to allocate federal aid to meet both 
the urgent highway needs and pos- 
sible unemployment. Unless sufficient 
work is planned for those regions 
where unemployment is expected to 
develop, the highway-building in- 
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V. T. Boughton 


Associate Editor, Engineering News-Record 


Contents in Brief—Planning for postwar highway building now centers o, 
making up the serious deficiencies in the nation's highway system while 9} 
the same time providing a large teservoir of quickly available jobs for me, 
from the military forces and war industries. Estimates of the amount of high. 
way work that should be undertaken run as high as three billion dol 
year, and needed work estimates total fifteen billion. Concentration of 
need in urban areas raises question as to the desirability of changing the 
system of apportioning federal aid among states. Considerable work remain 
to be done on plans and estimates before sufficient work for the first yeq 


will be ready for contract when the war ends. 


Ors g 


Postwar highway designs will be based on experience gained in the prewar yet" 
Here shown is the Pennsylvania Turnpike, an outstanding example: of advent 
highway design. 


will be available immediately fallow 
ing the war, for on that will depend® 
large part the size of the first ye 
program after the war. 

In the following, the current p* 
war highway plans and the } 


dustry will not be able to meet its full 
responsibility in reducing unemploy- 
ment. 

Another question to be answered is 
the amount of construction equipment 
and the number of contractors that we 
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statements of leaders in the highway 
field are reviewed to determine to 
what extent they answer some or all 


of these questions. 
How big a program 


Thomas H. MacDonald, head of the 
Public Roads Administration, states 
that replacing seriously depreciated 
highway facilities will require the 
following annual expenditures “over a 
substantial period of years”: 


. .$1,690,000,000 


ighway construction 
ed 845,000,000 


Highway maintenance... 
$2,535,000,000 

The standby program to be used 
if unemployment develops, Mr. Mac- 
Donald states, should at least provide 
as much employment as was provided 
by the WPA highway projects and the 
PWA road and street projects in the 
prewar depression. He sets the cost at 
$1,557,000,000. If the program of 
needed work is put under way simul- 
taneously with the standby program 
the total will be: 


Urgently need highway 
construction ....... . $1,690,000,000 


. 1,557,000,000 


$3,247,000,000 


Within the last few days the Presi- 
dent sent to Congress a report propos- 
ing an expenditure of $750,000,000 
on interregional highways, details of 
which are given on p. 142 of this 
issue. Presumably, this proposed ex- 
penditure is included in Mr. Mac- 
Donald’s figures as he was chairman 
of the committee that prepared the 


report. 
The A.R.B.A. program 


Most widely discussed of the post- 
war highway programs is that of the 
American Road Builders Association, 
contained in its pamphlet “A Sound 
Plan for Postwar Roads and Jcbs,” 
which is based on a study of the rela 
tion of general construction to the na- 
tional economy in past years, with 
special emphasis on the part that gen- 
eral construction has played as a 
stabilizer. 

Past experience, according to the 
A.RB.A. study, has shown that in 
limes of prosperity the construction 
investment has ranged from 12 to 15 
percent of the national income. As- 
suming that in the postwar period the 
national income will rise to some- 
where between $105 billion and $120 
billion, the A.R.B.A. study sets the 


Public Construction Except Highways 
Es Highways 

ES Miscellaneous Private Construction 
(CODD Factory-Public Utilities -(Private) 
Residential (Private) 


Billions 


Hoesnaenen tata 


—-nrwarauwnon 


Yt VLA VAL “sti 
1929 1932 1941 1943 Post-War 
Yeor 
Construction in the postwar years 
should total to over 15 billion dollars 
annually, according to the American 
Road Builders Association, of which 


three billion will be highway work. 


needed construction expenditure at 
$15 billion. Of this amount, it esti- 
mates that $3 billion should be spent 
annually on highways. This would be 
broken down as follows: 
$1,100,000,000 
1,000,000,000 


500,000,000 
400,000,000 


State highway systems 
Urban area highways 
City streets 
County and local roads 


Total $3,000,000,000 

This is twice the amount spent in 
1939 when, to create employment, 
funds spent on roads reached an all- 
time high of $1,500,000,000. The 
1926-33 average expenditure on high- 
ways was $1,348,000,000. The largest 
increases in the A.R.B.A. plan are on 
the state highway systems and on 
highways through metropolitan areas. 
Proposed expenditures on local roads 
and city streets are not far out of line 
with those of prewar years. 


Highway officials program 


Legislation introduced in Congress 
in 1943 at the request of the American 
Association of State Highway Officials 
(HR 2426) calls for an annual ex- 
penditure of $1,000,000,000 by the 
federal government for each of the 
first three years immediately follow- 
ing the termination of the war. One- 
half of this is to go to the states for 
expenditure on the federal-aid system 
and one-half for expenditure on roads 
in urban areas and on secondary and 
feeder roads in rural districts. This 
federal money, according to the pres- 
ent provisions of the bill, is to be 
matched on a 75 percent federal-25 
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percent state basis, or one state dollar 
for each three federal dollars, which 
is a change from the 50-50 matching 
that has been in effect on normal fed: 
eral-aid highway work since 1916, 
When matched by local money on the 
75-25 basis, this federal money will 
provide a total program amounting to 
the following: 


$660,667 ,C00 
666,667,000 


State highway systems 
City streets 
County and local roads § 


Total $1,333,334,000 


This is somewhat less than half the 
A.R.B.A. program for the same three 
postwar years. 

The large increase in federal aid 
over prewar years as proposed under 
the A.A.S.H.O. program is shown in 
the chart reproduced on the cover of 
this section, which was prepared by 
the Connecticut State Highway De- 
partment. 

When HR 2426 comes up for hear- 
ing in Congress, it is expected that the 
A.A.S.H.O. will ask Congress to add 
$250,000,000 annually for three years 
for expenditure on roads in urban 
areas. This federal money, plus local 
funds on a 75-25 matching basis, 
would produce $333,330,000 of addi- 
tional work, bringing the total up to 
$1,666,666,000 a year for three years. 
This, it will be seen, coincides closely 
with Mr. MacDonald’s figure of $1,- 
690,000,000 for the needed highway 
program for several years following 
the war. 

If, on the other hand, Congress in- 
sists on a return to the 50-50 match- 
ing of the long established federal-aid 
highway program, the total money 
available for expenditure in each of 
the three years following the war 
would be considerably increased. In- 
cluding the projected $250,000,000 a 
year additional for roads in urban 
regions, the figures would stand as 
follows: 


$1,000,000,000 
1,000,000,000 
500,000,000 
Total $2,500,000,000 
This figure closely approaches the 
A.R.B.A. figure in urban areas. 


State highway systems 
City streets ! 
County and local roads § 
Urban area roads 


Available work 


Programs of the magnitude of any 
of those outlined in the preceding can 
only be undertaken efficiently if that 
amount of proposed new highway 
construction is needed and if plans, 
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specifications and contract drawings 
are ready for the start of the first 
year’s program when current war re- 
strictions are taken off of highway 
construction. To determine what work 
is required, the American Association 


(Based on surveys made by the American Association of State Highway Officials and Engineering News-Rec< 


Pennsylvania............ 
Rhode Island............ 
South Carolina. . 


South Dakota 


Needed State 
Highway Con- 
struction or 
Reconstruction 
A.AS.H.O. 
Reports 


121 ,000 ,000 
334,173,000 
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Municipal 
Street Work 
ENR Reports 


of State Highway Officials, in the fall 
of 1943, asked the state highway de- 
partments to report to the association 
as to the amount of needed highway 
work on their state systems. The re- 
plies, as published in the October, ening of 158,500 miles . 


Local Roads 
ENR Reports 


1943, issue of “Americ 
journal of the A.A.S 
that the available \ 
slightly over $7 billic 
construction, reconstri 


Highways” 


).s indicate 


will Cost 
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TABLE I—AVAILABLE POSTWAR WORK ON STATE HIGHWAYS AND BRIDGES, LOCAL ROADS AND CITY Streets. 


BRIDGES 


Total Highway 
and Bridge Con 
struction and 
Reconstruction 
A.A8.H.O. and 
ENR Reports 


Municipal 
Bridge Work 
ENR Reports 


| 
$57,532,000 | 
48,450,000 
135,041,000 | 
365, 541, 000t | 
78, 504,000 


246,517 ,000 
15,042, 000 


134,253,000 
92,928,000 | 


. 
s 


23,760,000 
187,177,000 | 
187 ,603 ,000 
187 , 179,000 
177 ,450,000 


SEER w 
Bg 


s8 38 


75,522,000 
148 ,000 , 000 
39 , 890 ,000 
106 , 146 ,000 
123,015,000 


— 


0 

4, 

4,2 

2,572 
* 


30, 


t 


224 ,460 ,000 
77 ,279 ,000 
136 ,684 ,000 
73 ,600 ,000 


66 , 450 ,000 
38 , 049 , 000 
23 , 830,000 
203 , 181 ,000 
85,998,000 


617 ,770,000 
80,710,000 
74,230,000 

701 , 444 ,000 
135,000 , 000 





3 283 


151, 135,000 
534,356,000 
16 ,305 ,000 
58, 100 ,000 


ay 
a3 


2 5: 


g 
5 


61,670,000 


152,150,000 
853 ,774 ,000 
54,100,000 
23,425,000 
123 ,469 ,000 


75,782,000 
179,300 ,000 
164 , 255,000 


under the 
AAS.H.O 
Program 


———— 


$64, 200,000 
36,000,000 
50,400 0 

130,500,000 
47 700,00 


23,700,000 
15,000,000 
15,000.00 
43, 800,00 
75, 300,00 


31,500,000 
134,700.00 
74,400,000 
71,400,000 
68, 100,000 


58 , 800,000 
47 400,00 
24,600.00 
29, 100,00 
54,000,000 


99,000,000 
77 700,00 
53,400,000 
89 400.000 
49 800.100 


53,400.00 
30,000,000 
15,000.00 
52,500.00 
40,500.00 


185,700.00 
75,300, 
38, 100,00 
119, 400,00 
65, 400,00 


4,100, 
149, 100,00 
15,000.00 
41,700,000 
39,900,000 


5, 100,00 
31, 500,00 
27 100.00 
15,000,000 
57 600,00 


46, 200,00 
36,000, 0 
72, 900,00 


~S8s ooo Sk won Se 8a 
8888 88283 82883 8 


e885 ans 


16,500,000 30,000, 00 


$809 ,034,000 $248,104,000 $7,932,865,000 $2, 961, 400.1 
6, 218,395,000 Hawaii....... 15, 000,00 
Puerto Rico.. 21,600, 00 


$603 ,621 , 000 $53,711,000 


Total work reported by the A.A.S.H.O 


*Included in road mileage cost. 
+Possibly some duplication in state and municipal. : 
Figures given in columns 1 and 4 are from a compilation made by the American Association of State Highway Officials as pubiished in American yh, 
October, 1943. 
ceciemiemeemstmsia menage asian alain alien 
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30,000. bridges. Grade separation 
york is included in the work reported 
by some states. 

The A.A.S.H.O. total figures for 
the states are given in columns | and 
4 in Table I. If properly distributed 
geogral ically, the work covered by 
this cies would be more than 
2 for the program called for 
under the legislation now in Congress. 









A.R.B.A. survey 


Charles M. Upham, engineer-direc- 
tor of the American Road Builders 
Association, reports that on Jan. 1, 
1944, 42 of the 48 states had submit- 
ted figures to the association totaling 

7,101,000,000 for postwar construc- 
tion on highways, bridges and grade 
separations. This money will be re- 
quired for construction and recon- 
struction of 133,000 miles of highway 
and 16,000 bridges. 

Replies to the A.R.B.A. question- 
naire further indicate that by Jan. 1 
of next year 24 states will have proj- 
ects amounting to $967,000,000 for 
which rights-of-way will have been 
obtained and plans will have reached 
the contract stage. Projects without 
rights-of-way obtained, but otherwise 
ready for letting by Jan. 1, 1945, will 
amount to $396,000,000 in 28 states. 
his gives a total with and without 
rights-of-way of $1,364,000,000 in 33 
states, States reporting, together with 
heir programs, are listed in Table II. 

The wide discrepancy between the 
igures for the total postwar construc- 
ion program of some states in this 
port to the A.R.B.A. and those re- 
ported to the A.A.S.H.O. is as yet 
ithout full explanation. © The 
AS.H.O, asked for each state’s en- 
ire program, whereas the A.R.B.A. 
sked for inclusion of only such proj- 
's as could be handled within a five- 
ar period. Hence the A.R.B.A. fig- 
res should be the lesser. 


City and county work 


A questionnaire survey of needed 
ork by counties and municipalities 
lade by the municipal and county 
visions of the A.R.B.A. indicates 
t those agencies are planning work 
cost well over $8,000,000,000. No 
tails are available. The survey cov- 
ed all cities over 10,000 population 
nd all counties that normally carry 
n highway construction. 

On the basis of the A.R.B.A. sur- 
ry, the reservoir of state, city and 
al work totals $15,000,000,000. 
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Figures compiled by Engineering 
News-Record from reports of its cor- 
respondents, as given in Table I. 
Their total is much smaller than the 
A.R.B.A. total due to the fact that 
only specific projects are included, 
not over-all programs for which de- 
tails have not been announced. 


Work ready for contract 


These are unofficial or semi-official 
records of available work. Official 
figures as to the amount of state high- 
way work for which plans, specifica- 
tions and estimates were ready by Dec. 
1, 1943, as compiled by the Public 
Roads Administration are given in 
Table III. H. S. Fairbank, deputy 
commissioner, Public Roads Admin- 
istration, in forwarding these figures 
states that it is believed that they rep- 
resent a substantially correct picture 
of the situation with respect to federal- 
aid and state-primary construction as 
of Dec. 1. He calls attention to the 
fact that the problem of right-of-way 
acquisition reduces the volume ready 
for advertisement in 30 days to some- 
what less than half the volume for 
which plans, specifications and esti- 
mates are now ready. 

Comparable local data are not 
available, Mr. Fairbank states, but it 
is believed that an equal degree of 
readiness exists, particularly in view 
of the more prevalent use of force- 
account construction at that level. 

According to reports to the PRA, 
plans, specifications and estimates for 
$353,700,000 of work on federal-aid 
state and secondary systems have been 
completed. By the first of June of this 
year $733,000,000 of work is ex- 
pected to be ready for advertisement. 


Employment created 


Mr. MacDonald estimates that one 
third more men must be employed on 
highway work for a substantial period 
after the war than were employed be- 
fore the war. For all categories of 
highway service in the postwar period, 
he states that “there is indicated an 
average annual need for employment 
of 372,055 man-years on highway 
construction and 460,501 man-years 
on highway maintenance. This would 
provide 1,743,000 man-years of job 
and industrial employment.” The 
stand-by program would add 301,254 
man-years of job employment and a 
total employment of 973,050 man- 
years, including industrial employ- 
ment, 
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These figures show that if the em- 
ployment created by the program of 
urgently needed work is added to that 
created by the stand-by program and 
by highway maintenance it will be 
possible to create 1,134,000 man-years 
of direct job work and 2,700,000 of 
industrial employment as the highway 
industries contribution to meeting 
unemployment after the war. 

Obviously, the places where high- 
way deficiencies are the greatest will 
not always coincide with the points of 
greatest unemployment. But generally, 
the two needs will be found to lie close 
together because the greatest deficien- 
cies in the highway system are found 
in the densely populated regions, 
which is where most of the war in- 
dustries are located and where most 
of the returning soldiers will go. If 
serious unemployment develops in the 
more rural areas, to which some war 
industries were shifted to tap a new 
labor source, it can be met more easily 
by other means. Many of the workers 
in those plants came from rural pur- 
suits and can return to such work. 
That is not true of the urban areas. 


Disagreement over apportionment 


The program of the A.A.S.H.O. as 
represented by the legislation now in 
Congress has been criticized by high- 
way leaders in the populous industrial 
states for its failure to give adequate 
recognition to these conditions. Last 
March, realizing that a big postwar 
federal-aid program was needed and 
that for lack of some better way of 
apportioning the money among the 
states to meet actual postwar needs 
the money might be apportioned ac- 
cording to the old federal-aid formula, 
representatives of the highway depart- 
ments of ten of these states met and 
drafted a formula that would better 
meet the needs of the populous states 
than does the old formula. The old 
1916 formula gave equal weight to 
population, area and post-road mile- 
age; the proposed formula, called the 
Cox formula for the chairman of the 
meeting at which it was drafted, allo- 
cates the money on the basis of one 
half population, one quarter post-road 
mileage and one quarter gasoline con- 
sumption. 

The Cox formula was not accepted 
by the executive committee of the 
A.A.S.H.O. when it came to draft the 
postwar highway bill. Instead the com- 
mittee proposed to apportion the 
money one half on population, one 
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TABLE 


ll—COMPILATION OF POSTWAR HIGHWAY WORK MADE BY THE 


AMERICAN ROAD BUILDERS ASSOCIATION. (SURVEY NOT COMPLETE) 


California 
Colorado 


Connecticut 


District of Columbia. .. 


Delaware 
Florida 


New Hampshire 
New Jersey 
New Mexico 


Pennsylvania 
Rhede Island 
South Carolina 
South Dakota 


Washington 
West Virginia 


TABLE III—ESTIMATED COST OF POSTWAR CONSTRUCTION FOR 


Estimated cost of 
highway, bridge & 
Estimated cost of grade separation 
highway, bridge & projects without 
grade separations rights-of-way 
Estimated cost of with rights-of-way obtained otherwise 
proposed postwar obtained ready for ready for letting 
construction letting Jan. 1, 1945 Jan. 1, 1945 


Total with 
and without 

rights-of-way 
Jan. 1, 1945 


18 ,000 ,000 


75,000,000 
9, 500,000 


15,000 ,000 
15,000 ,000 


95 ,000 ,000 
161 ,000 ,000 


13 ,000 ,000 


30,000 ,000 
6 ,000 ,000 
9,000 ,000 
9,000 ,000 

14,000 ,000 


45 ,000 ,000 
126 ,000 ,000 


221 ,000 ,000 
139 ,000 ,000 
128 ,000 ,000 

82 ,000 ,000 


82 ,000 ,000 
76 ,000 ,000 
26 ,000 ,000 
134 ,000 ,000 
155 ,000 ,000 


17 ,000 ,000 
10,000 ,000 
10,000,000 


550 ,000 ,000 
100 ,000 ,000 10,000 ,000 
6,000 ,000 


41,000 ,000 


14,000,000 
6 ,000 ,000 


500 ,000 ,000 
32 ,000 ,000 
171,000 ,000 
22 ,000 ,000 


25 ,000 ,000 
22 ,000 ,000 


205 ,000 ,000 
542 ,000 ,000 


42 ,000 ,000 
125 ,000 , 000 5,000,000 
65 ,000 ,000 
163 ,000 ,000 
69 ,000 ,000 
400 , 000 ,000 


48 ,000 ,000 


10 ,000 ,000 


7, 101,000,000 967 ,000 ,000 397 ,000 ,000 


WHICH 


PLANS, SPECIFICATIONS AND ESTIMATES WERE READY ON DEC. 1, 1943 
Public Roads Administration summary for 48 states and District of Columbia 


States 
Reporting 


31 (1) Total estimated cost of construction on state highways 
not on regular federal-aid or federal-aid secondary 


systems — 


$40,640, 100 


47 (2) Total estimated cost of construction on state highways 


on regular federal-aid system 


257 , 508,900 


38 (3) Total estimated cost of construction on state highways 
on federal-aid secondary system 


47 (4) Total estimated cost on state highway system (i+2+4-3) 


$336 , 983 ,300 


14 (5) Total estimated cost of work on federal-aid secondary 


system not on state highway system 
47 (6) Total estimated cost of construction (4+5)........... 


16 ,675 ,000 
353 ,658 , 300 


43 (7) Total estimated cost of work that could be 


49 


49 Total, Item 7 
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(a) advertised in 30 days 


oe *“ 9 * 


$732 ,970 ,000 


quarter on area and | 
post-road mileage. 

This in turn was » 
the protesting states. 
their protest, the exe: 
put forward a proposal to jnor, 
the federal aid for postwar highvwa 
by $250,000,000 a year, allocating ; 
the money on the basis of urban pond 
lation. If this change is made. 4 
formula in HR 2426 would be alter 
to roughly 40 percent on the basis 4 
total population, 20 percent on urba 
population, 20 percent area anj | 
percent post-road mileage, 

To emphasize the inequality , 
even this modified formula, Willi 
J. Cox, state highway commission 
of Connecticut, took the AASH{ 
tabulation of state highway needs a 
set it over against the federal {yj 
that would be allocated to each 
under the modified formula, 1h 
shows that nine states will get mo 
than $1 for each dollar of recoré 
need, Wyoming getting the most, 
nearly $2. On the other hand, 
states will get less than 50 cents 
dollar of road need, Texas, West \j 
ginia, and Connecticut getting | 
than 25 cents. Mr. Cox’s opposition 
the formula is understandable becau 
his state foots the list with only 
cents for each dollar of need. 


(Quarter « 
acceptable 
S a result , 

uLive Committs 


Agreement needed 


The unfortunate part of this di 
agreement is that it leaves the st 
representatives in a position of » 
being able to go before Congr 
united as to what should be done 
the way of legislation for postw 
highways when Congress comes 
consider the postwar highway bi 
Also, this disagreement gives weig 
to the conclusion of some high 
authorities that no formula will a 
quately meet the postwar situa 
Allocation must be based on att 
deficiencies as determined by 
central agency such as the Pull 
Roads Administration. The hos 
Committee of the House has aut 
ity to have such a study made a 
much of the data on which to 
sound findings are available in! 
highway planning surveys matt! 
the states during the past few yt! 


An early start possible 


Up until quite recently all 


on 


ing with respect to a resumpt 
highway work has been on the bes 
that work would not be resumed 
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Lhe end of the war. Now it appears 
. he not improbable that an early 
ad of the European phase of the war 
way release enough men, materials 
»d equipment to permit a start on 
. needed highway work long be- 
ore the Pacific phase is ended. In 
act, there is more than a remote pos- 
ibility that some work could be un- 
Jertaken even before the end of hos- 


table 
esult ¢ 
Mmitte 
increg 
ighwa 
ating | 
an pop 
ade, th 
> alters 


basis ilities in Europe. : 
nor Bituminous material, cement, 
wil rushed stone, gravel and sand all are 


tiful; steel for reinforcing con- 
rete is less critical than it was a few 
nonths ago. Only manpower and con- 
traction equipment still are scarce. 
The manpower situation appears 


ality i 
Willig 


nissioné 


a jue for a definite change before the 
, 7 ear is out. Some war plants already 
. ' ve been shut down and the closing 


bf others is in prospect. Even though 
er war industries still must be ex- 
anded, it is apparent that the peak 
{ employment is near, if it has not 
ady been passed. As soon as the 
ak is passed, resumption of peace- 
me activities will be necessary, and 
ecause highways are so essential to 
he national economy, it seems prob- 
ble that highway work would be 
mong the first to get the go-ahead 
gnal, Certainly that will be the case 
» any areas where unemployment of 
siderable magnitude develops. 
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Lack of equipment 


Inability to get the necessary con- 
ruction equipment stands as a seri- 
us obstacle to an early start of high- 
ay building on any considerable 
tale. In fact, some highway engineers 
ar that the lack of sufficient con- 
ion equipment may make impos- 
ble an early start on a postwar 
ghway building program at any- 
g like the scale that is now pro- 
sed should the war end suddenly. 
Nevertheless, the equipment situa- 
on is not entirely black. In the light 
what already has happened in con- 
ion with the production of some 
her war materials it does not appear 















ee . probable that the peak demands for 
ye struction equipment and for other 
a hes of war equipment now being 


by the manufacturers of con- 

iction equipment is close at hand, 

which case some equipment for 
needs could be made available 

the relatively near future. 

Another factor that needs to be 


ew yea 
yle 
all th 


mption 
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*¢ that may affect an early start 
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on a large highway program is the 
supply of experienced highway con- 
tractors. The possibility of there be- 
ing an insufficient number of con- 
tractors ready to take on a highway 
building program of the magnitude 
now proposed was raised at the recent 
A.A.S.H.O. meeting by Charles H. 
Sells, superintendent, New York De- 
partment of Public Works. Mr. Sells 
believes that the ranks of highway 
contractors have been so widely scat- 
tered as to make it improbable that 
highway construction on a scale far 
larger than ever heretofore under- 
taken can be started quickly after the 
war. Like views were expressed by 




















other highway engineers at the meet- 
ing, but some had no such fears. 

Right now, shortage of staff in 
many state highway departments quite 
definitely is setting back the date at 
which those departments can start 
work on a large scale. Some depart- 
ments have relatively little work ready 
for an immediate start. This has been 
due in part to concentration on the 
construction of access roads to mili- 
tary establishments and war plants. 
Though that program now is about 
complete, those departments could not 
make a quick start on a large pro- 
gram for many months to come with- 
out calling in outside help. 


FINANCING THE PROGRAM 


Financing a program as large as 
either of those now proposed may be 
a factor that will delay or prohibit an 
early start in some states. The possi- 
bility that some states would not be 
able to match an abnormally large 
offering of federal funds for postwar 
highway work, presumably, is one 
reason why the American Association 
of State Highway Officials, in drafting 
the postwar legislation now in Con- 
gress, reduced the matching of fed- 
eral aid from dollar for dollar to one 
state dollar for each three federal dol- 
lars. On the normal 50-50 matching 
basis, it would be very difficult for 
some states to take up their share of 
the one billion dollar a year program 
laid down by the association; and of 
course any such matching under the 
three billion dollar a year program 
put forward by the American Road 
Builders Association would be still 
farther out of the question. 

There appears to be ample evidence 
that at least one billion dollars worth 
of work will be ready for advertising 
before the end of this year. This 
would provide for a program closely 
approaching that of the American 
Association of State Highway Off- 
cials, but would be far short of that 
considered by the American Road 
Builders Association to be essential 
to our national economy. However, 
this does not mean that highway 
building at an annual rate approach- 
ing that visualized by the A.R.B.A. is 
not attainable. It appears to indicate 
rather that the higher annual rate can 
only be attained over a period of 
many months. Highway department 
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staffs to plan and direct the work, and 
contracting organizations with men 
and equipment to do the construction, 
cannot be organized and equipped 
overnight. 

But before any program can be put 
under way there must be agreement 
on legislation to provide the federal 
share of the cost. 

If the most urgent highway needs 
are to be met promptly regardless of 


where they may be concentrated, and — 


if the maximum amount of employ- 
ment is to be provided should serious 
unemployment develop, it is neces- 
sary to recognize that the proposed 
highway program is an abnormal one, 
not one to be financed as federal-aid 
highway work has been financed dur- 
ing normal years in the past. Assum- 
ing that the program is to be divided 
into two parts as recommended by 
Thomas H. MacDonald, federal funds 
could be apportioned to the states on 
a 50-50 matching basis for such work 
as the Public Roads Administration 
shall determine to be the most urgent. 


No attempt should be made to appor- . 


tion this money among the states by 
formula. 

Funds for the stand-by program 
might be apportioned to the states on 
a 75 percent federal-25 percent state 
basis on the assumption that the na- 
tional interest is paramount in a pro- 
gram designed primarily to check the 
spread of unemployment. But here 
again, apportionment among the states 
should be on the basis of unemploy- 
ment, not by formula. 

Obviously, apportionment of fed- 
eral funds for highway work in this 
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manner should not be continued be- 
yond the immediate period of postwar 
readjustment. Ultimately, apportion- 
ment must be returned to a formula 
basis or to some plan based on clearly 
defined method of determining the 
highway needs of each state or region. 
In the long run, the populous indus- 
trial states must bear part of the cost 
of building highways across the 
sparsely settled regions of the country. 

Finally, all this planning will be 
wishful thinking if adequate state and 
federal financing is not arranged well 
in advance. Herein is the chief reason 
why early agreement on a federal pro- 


Planning Well Advanced in California 


California Department of Public Works, Sacramento, 





gram is so essential. The states should 
know what is to be required of them 
while their legislatures are still in 
session. States with more federal 
money offered to them than they can 
take up cannot put all of their part of 
the program under contract. Also, 
states with more money offered to 
them than is required to make up 
serious deficiencies in their system 
will not be likely to take it up quickly 
even on a 75-25 matching basis, ex- 
cept in case of serious unemployment. 
Both of these conditions will check 
the rate at which the program gets 
under way. This is why program- 


Fred J. Grumm 
Assistant State Highway Engineer, 


Contents in Brief—Wéith an early start that secured a $12,000,000 legis- 
lative appropriation last August for postwar project design, followed by a 
program that arranged for the existing organization to take over surveys, 
plans, specifications and right-of-way purchases, California could start any 
time on some projects and by June 1 will have on the "ready" list jobs 
estimated to cost a total of $33,000,000. 


PLANNING FOR FUTURE HIGHWAY con- 
struction in California is already well 
under way. Postwar highway projects 
whose total cost will be about $80,- 
000,000 have been approved by the 
highway commission for the detailed 
studies, plans, specifications and pur- 
chase of right-of-way that will bring 
these projects to the point where calls 
for bids can be issued. As of Jan. 1, 
1944, about 10 percent of this total 
list (about $8,000,000 worth) was 
ready to advertise. By March | it was 
expected that $11,000,000 more would 
be ready and by June 1 another $14,- 
000,000, thus making the total by June 
1, 1944, $33,000,000 worth of work 
ready to relieve unemployment and to 
help in the period of readjustment 
that is expected to follow the war. 
More time will produce more plans. 

This advanced stage of postwar 
planning was not brought about with- 
out an outlay of considerable time 
and effort. In fact, this progress has 
been possible only because of advance 
realization of what could be expected 
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to happen. Foresight in state highway 
planning, notably that of C. H. Pur- 
cell, director of public works, laid the 
groundwork for progress in this di- 
rection more than a year ago. 

It was foreseen that reduced rev- 
enue would result from the lessened 
gas tax collections. (In California 14 
cents out of the 3-cents-per-gallon tax 
on gasoline is allotted to maintenance 
and construction of state highways.) 
It was apparent that with decreased 
income and restrictions on use of ma- 
terials there would be very little con- 
struction (and most of that on access 
roads); that, except for necessary 
maintenance, a great deal of the usual 
highway activity would be deferred 
and improvements would have to ac- 
cumulate for later attention. It was in 
planning for this accumulation that 
groundwork was laid for what is now 
known as the postwar program. 

To secure funds for work of this 
classification, early in 1943 the legis- 
lature was asked to appropriate $12,- 
000,000 for surveys, plans, specifica- 
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tions and rights-of-way for postw 
highway projects. It was pointed o 
that this work would help relieve un 
employment and would greatly reducg 
the mounting maintenance costs by 
replacing worn-out, overloaded anf 
inadequate facilities with adequa 
construction. 

The legislature did appropriate thi 
amount and the only proviso with i 
was that the highway commission ist 
make a report to the legislature show 
ing just what uses have been made d 
these funds. 

In addition ta this appropriati 
there are other funds. The estimate. 
funds available for the biennium fru 
state highway revenues is $6,00." 
for right-of-way purchases and 
000,000 for engineering. There is a 
as much as $2,000,000 in federal a 
available for survey and plan wo 
if the state is able to apply this amou 
cooperatively on projects eligible f 
federal aid. 

Division of Highways also has 
tain responsibilities in cities and 
ties. The legislature at its 1943 ses! 
appropriated $1,500,000 for sur 
and planning on county roads witht 
proviso that this money must le 
ministered by the division 
money was allotted on the bass 
$5,000 to each of the 58 counties 
the sum remaining is to be distribut 
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yng the counties on the basis of 
‘otor vehicle registration. The divi- 
on is not required to make these 


nust | 
dility 


1 bas) . ‘ 
f fund eys and designs; in fact, it has 
need fiiesked the counties to do their own en- 
rds an ineering work and has suggested that 
1° fromthe state can undertake survey and de- 
‘nm work for counties only after the 
ale work has been completed. Ap- 
ict thalmmprowal of the county-selected program 
nts ord projects, however, 1s required from 


vork j « Division of Highways. 
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Funds for work in the cities 


Within cities there is still another 
urce of funds that will help. out 
» the postwar highway program. This 
s the } cent per gallon of gas tax 
yoney that goes to the cities for use 
state highways within the city lim- 
. Since this money cannot be used 
or construction during wartime, the 
ate has suggested that cities make 
se of it for surveys, plans and the 
rchase of rights-of-way on postwar 
rojects. A number of cities have al- 
ady accepted this suggestion. The 
poney that cities will receive during 
he current biennium from this source 
estimated to total about $54 mil- 
on. 

Since Pearl Harbor, the Division of 
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aia ighways has lost about 30 percent 
“oats b its engineering personnel, mostly 
led anda the armed forces, (Because most of 
\dequa e were young men in relatively 
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lower salary brackets, the proportion- 
ate reduction in outlay on salaries 
has not been nearly so much as 30 
percent.) During 1943 the reduced 
personnel has completed plans and 
supervised construction on access road 
projects, flight strips, etc. that have a 
total value of about $23,000,000 and 
is now finishing up additional work 
that will total about $5,000,000 more. 
(This is an increase of about 40 per- 
cent over the volume of work ordi- 
narily done in a 12-mo. period.) As 
this work is completed and the per- 
sonnel can be released for other as- 
signments, all workers are transferred 
to postwar planning activity. Also, a 
considerable number of women are 
being employed. At present about 5 
percent of the total number of em- 
ployees in the engineering division 
are women. These include field as well 
as office workers. 

Personnel engaged in postwar plan- 
ning are distributed throughout all of 
the eleven district offices where they 
are made part of the regular organiza- 
tion working under the district engi- 
neer. All surveys and plans for new 
roads and structures are reviewed by 
Sacramento headquarters. All bridge 
design is under the bridge department 
which is in the Sacramento office. The 
Division of Highways is now author- 
ized to appoint persons for temporary 
service without requirement of a reg- 
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ular civil service examination. These 
appointments are for a year and for 
the duration but not longer than 90 
days after the end of the year. 


Character of postwar projects 


The accumulated construction work 
deferred by reason of wartime restric- 
tions on labor and critical materials 
meant that quite a few projects were 
under investigation prior to organiza- 
tion for postwar planning. In fact, 
work on surveys, designs, specifica- 
tions and right-of-way purchases on 
some $6,000,000 worth of such work, 
in the list of what are now postwar 
projects, had been completed before 
postwar organizations began to func- 
tion. Prior to the first of the year an- 
other $8,000,000 had been advanced 
into the stage of 75 to 90 percent com- 
plete. 

Most of the postwar projects fall 
into three general classifications. The 
first is the regular run of road con- 
struction jobs that had been previ- 
ously contemplated and heretofore in- 
cluded in the budget but deferred for 
one reason or another principally be- 
cause of war restrictions. Included in 
this class also are the construction 
jobs that would have been part of the 
current biennium program if war had 
not intervened. A considerable part of 
this work is construction and recon- 
struction of surfaces, paving, widen- 






















ping, which has been slighted for the duration, is reappearing in postwar plans. Here shown is the terracing at 
structure that will carry Hill Street over the Hollywood Boulevard in the Los Angeles region. 
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Typical artist's drawing, such as now are added to engineering drawings, to 
help visualize the finished appearance of a proposed structure. 


ing and expanding of roadways to 
four lanes or more. 

The second classification comprises 
bridges and structures, principally 
those that have reached a stage where 
they can no longer carry legal loads. 
Such structures have been posted for 
restricted loads and are being kept in 
service by special care in maintenance 
operations. There is perhaps a total of 
$30,000,000 worth of work in this 
classification which must ultimately 
be accomplished in California; about 
20 percent might be said to be of an 
emergency nature. 

The third classification, which com- 
prises about 50 percent in dollar 
value of the total cost of work, is free- 
ways and major arteries into and 
through populated centers. On some 
of these projects 75 percent of the 
right-of-way has already been ac- 
quired looking to early construction. 


Acquisition of right-of-way 


Acquisition of rights-of-way for 
freeways is a tedious job, particularly 
in the cities. Here the holdings are 
small and a large number of owners 
must be contacted. The cost of the 
rights-of-way on some such projects 
amounts to more than the cost of con- 
struction. Moreover, since right-of- 
way procurement cannot start until a 
certain part of the design has been 
completed, right-of-way must be 
pressed in order to complete the job 
on time. These matters are handled 
by the right-of-way agents in each 
district office. In the cities where prop- 
erty values are high the policy is to 
buy no more width than adequate to 
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include all of the improvement. Out- 
side the urban areas the right-of-way 
secured is up to 250 or 300 ft. wide. 


Changes in design practices 


In grade separation, which is re- 
ceiving careful attention on the free- 
ways, there is a tendency away from 
the cloverleaf type of structure in 
favor of the more direct route design 
better suited to intersections where 
traffic interchange is large. The clover- 
leaf is not used in built-up urban 
areas because of its lower capacity as 
well as because of the added travel dis- 
tance and greater difficulty of opera- 
tion. Three- and four-level interchange 
structures may be employed at impor- 
tant intersections. 

In the design of concrete pave- 
ments the tendency is away from re- 
inforcing except at joints where steel 
dowels or adequate load transfer de- 
vices are used to insure continuity of 
surface alignment across the joint. 
On important travel arteries, particu- 
larly freeways, all lanes will be 12 ft. 
wide. Adequate base support and com- 
pacted subgrades are features of road 
design receiving their full share of at- 
tention. Otherwise, there has been lit- 
tle notable change in pavement design. 

The practice of making artist's 
sketches and models to supplement en- 
gineering drawings has come to the 
fore in connection with postwar plan- 
ning. Where rather complex structures 
are involved, it helps greatly in “sell- 
ing” the idea to the public to have a 
perspective scale drawing, or a model, 
that conveys a definite idea of just 
how the finished structure will look. 
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Greater and more ample clearan, 
are being introduced in structuse 4 
sign. 

Some new roads on the list of, 
ects investigated lend ¢| ie 
mirably to the interregional highwa 
idea. Typical portions of these are 4 
proposed route leadine into. heed 
and out of the Los Angeles metroy, 
tan area. Here a main route. lean 
from one population center or re,j, 
to another, passing through a hish 
improved and congested area 
afford an almost ideal example of 
improvement on which there would} 
a minimum of restrictions or interry 
tions of any kind. 

With respect to the possible ey 
largement of engineering staf 
quired to construct these postwar py 
ects, this will depend upon the rate, 
which the program is to be unde 
taken. The average construction pr 
gram on the California state highy, 
system in recent normal vears he 
been about $20,000,000 per annun 
There have been some estimates ; 
revenue for postwar projects as hi 
as $56,000,000 per year for 3 yea 
If any such rate of construction ve 
undertaken, of course the normal si 
of the state highway forces would he 
to be greatly augmented. 
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A flexible program 





A logical program might be tos 
postwar construction activity to t 
unemployment situation. The postw 
program has been laid out with ave 
to flexibility so that it can bee 
panded or restricted in accords 
with the manpower situation. In t 
connection it should be noted thatt 
state is now required to do mé 
maintenance work than ever lei 
because of (a) the damage to 
destruction of road surfaces by 
ceptionally heavy wartime trafic 
(b) the deferment of reconstruct 
work which ordinarily would le 
been done at a much earlier stage 
pavement deterioration. In 0 
words, postponed reconstruction ! 
greatly increased maintenance © 

This situation emphasizes the | 
portance of a comprehensive prog 
of postwar construction—one to ™ 
the urgent needs that have devel 
on the state highway system. Sud 
program would provide the impr 
ment necessary to rehabilitate ! 
highway transportation system" 
it can contribute its share to thee 
nomic welfare of the state and nati! 
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Louisiana's Postwar Program Emphasizes 
Traffic Relief in Urban Areas 


Harry B. Henderlite 


Chief Engineer, Department of Highways 
Baton Rouge, Louisiana 


ontents in Brief — Highways to relieve congestion around the large 



















T THIS STAGE of our postwar pro- 
am, while the overall program is 
suming a less nebulous shape, the 
rious items or projects that will 
entually comprise the program can- 
ot be separately defined except for 
me project plans that have been 
tied over from prewar programs 
nd a few project plans for rural high- 
ays that have been completed since 
e war began. The most definite de- 
iption of a proposed postwar works 
ogram must consist merely of 
ackets or classes of possible con- 
ction or rehabilitation activities. 
ur ideas in the preparation of our 
stwar program have been adopted 
om or conform to the trend of 
ought that has developed out of the 
perience and research activities of 
Public Roads Administration and 
sociated agencies. 
Relief of traffic congestion in urban 
as is receiving especial emphasis 
the development of the postwar 
thway program for Louisiana. Al- 
bugh there are many miles of rural 
hways that remain to be improved, 
re are few rural areas in Louisiana 
t are unreasonably remote from 
me type of hardsurfaced highway. 
us the rural highway system, ex- 
pt for its increasingly needed re- 
iilitation, is reasonably adequate. 
contrast, the tremendous increase 
the number of motor vehicles, as 
Hl as the increase in mileage trav- 
i per vehicle, encouraged by the 
dsurfacing of rural highways, has 
ated a congested condition in cities 
i large towns so that the locus of 
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»wns and cities stand first on Louisiana's postwar program. Work totaling 
08,000,000 is on the books, which is more than enough to take up the 
nds that are now expected to be made available to the state after the 
sr. Much work remains to be done on plans, specifications and estimates. 
sign standards are being improved over those in use before the war. 


present-day traffic problems is almost 
exactly opposite from what it was in 
1916 when the first federal highway 
act was passed. Hence postwar plan- 
ning must be centered on bettering 
traffic conditions in and around our 
large towns and cities. 


Employment also considered 


Our postwar plan is not directed 
solely toward making up the deficien- 
cies in our highway system, and im- 
portant as that is, scarcely less impor- 
tant will be the problem of relief of 
postwar unemployment. Before the 
end of the war there will be over 200,- 
000 citizens of Louisiana in the armed 
forces. It is estimated that an addi- 
tional 100,000 citizens are now en- 
gaged in some activity directly con- 
nected with and supported by military 
operations. It now seems clear that a 
large number of these people, when 
military operations and munitions 
manufacture terminate, will not find 
waiting a ready means of livelihood 
unless such a means is planned in ad- 
vance. 

Fortunately, those areas where the 
improvement of highways is most ur- 
gent are those areas where the concen- 
tration of unemployment will exist. 
Thus means for the relief of unem- 
ployment by the construction of high- 
way and street improvements will ex- 
ist co-extensively with pools of un- 
employed available to undertake such 
construction. 

The Louisiana postwar highway 
program at the opening of the year 
1944 totalled approximately $208,- 
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000,000 of which $135,825,000 is 
classified as road construction and 
$72,175,000 as bridge and grade sepa- 
ration construction. The principal 
brackets or groups of the program, 
which cannot at this time be broken 
down into individual projects, are 
shown in the accompanying table. Of 
this total, $5,900,000 represent project 
plans that had passed the P. S. & E. 
stage (Plans, Specifications and Esti- 
mates) before this country entered 
into the war. The construction of these 
projects was, of course, suspended 
for the duration of the war. Perhaps 
this was fortunate because, since the 
beginning of the war, higher design 
standards have been developed and 
adopted and the period of construc- 
tion inactivity has, therefore, provided 
the necessary time for a revision of 
the plans to comply with the higher 
standards adopted. 

To a considerable extent these re- 
visions have been accomplished and 
at the present time projects estimated 
to cost $1,700,000 could be placed un- 
der construction. An additional group 
having an estimated cost of $2,600,- 
000 could be placed under contract as 
soon as rights-of-way have been ac- 
quired. These pxojects, having a total 
estimated cost of $4,300,000 represent 
2.4 miles of urban four-lane express 
highways, 17.8 miles of rural two- 
lane highways and stage construction 
of 19.3 miles of four-lane rural high- 
ways. 

With our present staff and the funds 
that are now available without further 
federal legislation, we should be 
ready to let contracts for an additional 
volume of work estimated to cost $7,- 
000,000 by January, 1945. 

The total volume of work which 
could be placed under contract by Jan. 
1, 1945, therefore, is $11,400,000, 
which is less than 50 percent of the 
amount that would be available for 
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highway construction in Louisiana 
should the legislation proposed in 
H. R. 2426 be enacted. Obviously, if 
Jan. 1, 1945 is to be considered as a 
deadline, the work of preparing plans 
must be very materially accelerated 
and all efforts are now being made to 
expedite the preparation of plans. Our 
principal concern is for the plans that 
must be available when the war ter- 
minates. No difficulty in completing 
plans for the second and third post- 
war years is anticipated. 


Acquisition of right-of-way 


Much of the right-of-way for the 
projects that are ready for contracts 
or approaching the contract stage was 
acquired before the war. Rights-of- 


way for other projects that are well - 


advanced in the planning stage are 
being acquired but none is being pur- 
chased for projects that must be fi- 
nanced under the postwar highway 
legislation now before Congress and 
none can be acquired until some 
means is provided for the subsequent 
participation in the cost of the right- 
of-way by the federal government. 
This is a problem that needs urgent 
attention at the present time. 

Under Public Act No. 295 of the 
77th Congress, apportioning money 
among the states for the preparation 


of complete plans and contract docu- 
ments, Louisiana received an allot- 
ment of $147,961 and under Public 
Act 146 of the 78th Congress, the 
funds for like studies made available 
to Louisiana amounted to $756,893. 
As both allotments have to be matched 
equally with state funds, the total that 
can be made available for advancing 
projects to the contract stage without 
further legislation is $1,809,708. Ap- 
proximately only $13,000 of this has 
been spent on surveys, preparation of 
plans and contract documents up to 
Jan. 1, 1944, but it is expected that 
this expenditure will amount to more 
than $400,000 before January, 1945. 


Financing this work 


Louisiana’s share of the unex- 
pended federal-aid funds that were 
made available to the states until one 
year after the end of the war by Con- 
gress last July amounted to $8,236,- 
890 at the end of 1943. This money 
must be matched on a 50-50 basis. 
Louisiana’s share of the $1,000,000,- 
000 per year for the first three years 
following the war that is called for 
under the legislation now before Con- 
gress would be $15,804,600 per year, 
under the apportionment formula or- 
iginally written into the bill. If the 
matching of $1 of state funds for each 


TABLE I—SUMMARY OF PROJECTS IN THE LOUISIANA POSTWAR HIGHWAY 
PROGRAM 


A. Betterments. 


(New Construction and Improvements) 


. Buildings, headquarters and district offices and shops 
. Urban Prjscts, freeways and limited access design 


. Bypass projects limited access design 
. Rural projects 


a. Two Lane hardsurfaced highways 


b. Two additional lanes to existing two-lane hardsurfaced highways 
e. Two lane hardsurfaced highways for medium traffic 


B. Replacements. 


(Reconstruction and major repairs) 


1. a. Retreading and sealing two lane medium traffic highways 
b. Reconstructing two lane medium traffic highways 


2. Metal Surfaces (gravel and shell). 
3. Timber Bridges 
a. Reconstructing 200,000 lin. ft 
b. Repairing 400,000 lin. ft 


C Equipment. Automotive and other mobile units. 


Grand Total 


TABLE 


ll—MAJOR BRIDGES BEING CONSIDERED UNDER 


Two lane light traffic highways 


$210 ,000 ,000 


THE POSTWAR 


HIGHWAY PROGRAM 


Location 


New Orleans 
New Orleans 
New Orleans 
Shreveport 
Lake Charles 
Alexandria. . 
Monroe 
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Mississippi River 
Industrial Canal 
Intracoastal Canal 
Red River.. 
Calcasieu River 
Red River 


, 000 
,000 


$3 of federal funds now in ‘he })j)j ;, 
not changed before passage «.{ the act 
the amount of state and fed] funds 
that could be expended in {ouisiang 
annually will be $21,072.80) for eac, 
of the three years or a total of 863. 
218,400. 

The amount of state funds required 
to match the federal funds wil] he 
$15,804,000. Presently available t, 
provide these funds is an authoriza. 
tion of the legislature and an amend. 
ment to the constitution providing for 
a bond issue of $10,000,000, there js 
also available from previous authori. 
zations and constitutional amend. 
ments unissued bonds in the amount 
of $1,400,000. Hence without further 
action by the state legislature, Louisi. 
ana would not be able to take up the 
entire amount of federal funds that 
would become available to the state 
in the third year following the end of 
the war. 

In the meantime, no reserve fund 
is being accumulated from current 
revenues by the Department of High- 
ways because current operation and 
maintenance expenses and debt serv. 
ice absorb all available current funds, 


Prewar Comparisons 


In the five years before the war 
Louisiana spent an average of $10). 
600,000 on new construction annually. 
Set over against the projected exper- 
diture of $21,000,000 in each of the 
three years after the war, the Depart: 
ment of Highways must look forward 
to about 100 percent expansion of its 
construction program. 

Because of deficiency of funds and 
wartime restrictions both on person: 
nel and the procurement of material 
and because of extraordinary weat 
and tear on highway surfaces caused 
by an increase both in the volume and 
weight of traffic, it is not possible to 
make an accurate estimate of the 
amount of deferred maintenance. It 
is large now, however, and it will 
rise sharply with each added year 0! 
the war. 


Larger staff required 


Supervision of the postwar com 
struction program and the large vol 
ume of deferred maintenance and It 
habilitation that must be carried for 
ward simultaneously after the war will 
require a personnel expansion. he 
normal organization complement 
the department is about 2,900. ¢ 
though the actual employed personnel 
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jess than 2,600. The turn-over of 
.intenance crews at the present time 
over 100 percent. It is now antici- 
ted that immediately upon resump- 
»n of normal construction and main- 
ance operations, the department 
jl] require an additional personnel 


at least 1,000. 
Design standards raised 


Since the beginning of the war the 
ndards of design for highways have 
sen raised most liberally. It is doubt- 
| if the war was the cause of this 
yprovement in design standards and 
is believed that the publication of 
> high standards is merely a co 
idence. The research and studies 
ut form the basis for the improved 
ndards have been going on for 
ars, but it is only in the past year or 
» that the volumes on design poli- 
have been published. In the de- 
of projects for the postwar pro- 
am, it is planned to adopt and use 
latest and best standards that are 
pilable and the Department of 
ghways has prepared and promul- 
ed for ready reference a schedule 
the major elements of design stand- 
is to be used in the making of sur- 
sand preparation of plans. Most 
these new standards relate to geo- 
tric design rather than structural 
ign, 
n addition to the adoption of the 
ft. traffic lane and turning radii 
ciently liberal to accommodate 
largest legal articulated vehicles, 
principal improvement in Louisi- 
is considered to be the abandon- 
nt of the method of securing earth 
highway embankments within the 
its of the right-of-way. In future 
mbankment material not obtained 
mn cuts will be secured from pits 
ted not closer than 300 ft. from 
right-of-way line, and the drain- 
of the highway will be obtained 
higher grade lines rather than by 
system of side ditches. All drain- 
will be carried across the highway 
t-of-way at the point of incidence. 
€ section for concrete pavement 
be 9-6-9-in. as before the war 
will remain at those dimensions 
s and until data developed by 
lic Roads Administration _ re- 
h projects indicate that the sec- 
Js too light. The policy on rein- 
ung concrete pavement will con- 
to conform to PRA ideas as to 
heeds for reinforcement. Our tend- 
's to increase the distance be- 
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Louisiana recently completed this structure to carry U. S. 190 across the Morganza 
Floodway. A concrete roadway 50 ft. wide is supported on concrete bents formed 
of reinforced-concrete piles having an average length of 85 ft. The structure is 
three and one half miles long and cost about $4,000,000. 


tween expansion joints beyond the 
present 120-ft. maximum required by 
the Public Roads Administration and 
to employ expansion joint filler that 
will substantially resist expansion. 
Contraction joint spacing will remain 
at 20 ft. Depressed median strips for 
multi-lane highways are preferred, 
and a minimum width of 30 ft. for 
median strip for multi-lane highways 
has been adopted. Grades for the sepa- 
rate roadway surfaces of multi-lane 
highways may conform separately to 
the topography. 


Freeway statutes and policy 


Louisiana adopted a freeway law in 
1940 but no projects have been con- 
structed nor has any right-of-way been 
acquired for freeways. Although it is 
certain that freeway construction will 
be liberally employed in the postwar 
program, no formula appears to have 
been developed by which it is possible 
to determine what sections of highway 
should now be dedicated as freeways 
or limited-access highways. We would 
be reluctant to attempt to anticipate 
traffic over too long a period in the 
future and the best rule of thumb that 
occurs to us at the present time is that 
we will dedicate those sections of 
highway as freeways or limited-access 
highways for the distance that present- 
day urban traffic exists or exerts in- 
fluences. 

Practically, this means we will con- 
struct freeways or limited-access high- 
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ways within the well defined urban 
areas and acquire right-of-way to as- 
sure the construction of freeways or 
limited-access highways for a dis- 
tance beyond the well defined urban 
areas that will probably be affected by 
urban. traffic. 


Probable major bridges 


Although at this time it is not pos- 
sible to definitely determine either the 
need or the location for major bridge 
structures, and still less possible to 
give any accurate idea of the cost of 
such structures, the accompanying 
list is offered as an approximate idea 
of what may be needed. 

The present Louisiana statutes au- 
thorize and permit the Department 
of Highways to assume and exercise 
control, both over the improvement 
and the maintenance of all rural high- 
ways within the state. There has been 
a very limited construction of rural 
secondary roads by the several par- 
ishes although the parishes still main- 
tain a very substantial mileage of sec- 
ondary ‘and farm to market roads. 
Under the provisions of H. R. 2426, 
therefore, no difficulty or friction is 
anticipated in the administration of 
funds for the construction or rehabili- 
tation of rural roads. 

The department also can assume 
jurisdiction of parts of the state sys- 
tem within the city limits if necessary, 
but here again, fu'l ccoperation is an- 
ticipated. 
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Reconstruction of Existing Roads 


Will Dominate New York's Program 


Chas. H. Sells 


Superintendent, Department of Public Works 


Albany, N. Y. 


Contents in Brief—New York's main task in the postwar period will be 
reconstruction of existing highways to improve their alignment, grades and 
width. New work will be limited to extensions of the state's parkway systems 
and construction of a system of "“thruways". An ample amount of work is 
ready for contract and funds in sufficient amount to start a very large pro- 


gram are available. 


New YorK’s POSTWAR HIGHWAY pro- 
gram will be primarily one of getting 
caught up on deferred work that is 
badly needed. It is not to be a road- 
building program just to make jobs. 
With the exception of the proposed 
“thruways” and some additions to 
the parkways, the whole program will 
be reconstruction of existing sections 
of the state highway system. There 
will be very little new construction on 
the 1,354 miles of unimproved road 
that are part of the state system but 
upon which no work has as yet been 
done by the state highway depart- 
ments, This is due to the fact that 
work is now so far behind on re- 
construction of our heavily traveled 


Niagara 
ONTARIO THRUWa 


highways that such work must get 
precedence over the unimproved parts 
of the system which generally are un- 
improved because of their small traffic 
volume. 

The term reconstruction is used 
broadly in describing this work. An 
old road that is crooked, has bad 
grades or is restricted by encroach- 
ments of one kind or another may be 
relocated on a new right-of-way some 
distance from the old one. Even if the 
old road is abandoned as part of the 
state system, the relocated section still 
is considered as being reconstruction 
rather than new construction so long 
as no new mileage is added to the state 
system. 


4 

PROPOSED ~~~. 
BERKSHIRE 
THRUWAY 


PROPOSED 
NEW ENGLAND 
THRUWAY 


New York City Lr | 


Fig. 1. Construction of a system of thruways up the Hudson and Mohawk River 


valleys and west to the Pennsylvania boundary was authorized in 1942. A start 
on this work is included in the postwar plans. 
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Highway failures that have mag 
this extensive reconstruction necessar, 
have not been pavement failures 1, 
any considerable degree: the {ailyres 
have been those of width, alignment 
grade or sight distance, deficiencies 
that come with age and progress jp 
highway development. 

Similarly, the bridge reconstrye 
tion work is replacement of over-age 
and outmoded structures. This work 
must be stepped up under the postwar 
program due to the fact that a large 
number of bridges were built by the 
towns in the horse-and-buggy days 
and are now at the age when replace. 
ment is necessary. 


Thruways proposed 


Some of the new work to be done 
under the postwar program will be on 
thruways and parkways. In 1942 the 
legislature added to the state highway 
map a system of thruways totaling 482 
miles. The purpose in thus adding to 
the system was to provide high-speed 
thoroughfares located outside the cen- 
ters of population, yet serving areas 
in which 80 percent of the population 
of the state lives. Subsequently, funds 
were made available for the prepare: 
tion of plans. This year the legislature 
will be requested to appropriate funds 
to permit a start on the actual cot- 
struction of these thruways as soon a 
possible after the war. 

Rough estimates put the cost of 
these thruways at $200,000,000. They 
ought to be built as quickly as po 
sible because of the traffic relief they 
will provide in many regions, but itis 
realized that at best about five yeats 
will be required for their design and 
construction. In the first year follow. 
ing the war about $20,000.00) 
work is expected to get under walj 
but by the third year the total pe 
year should reach $60,000,000. | 
actual program depends on the s 
and timing of appropriations yet | 
be made. 
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Work will be started first on the 
gctions that promise the greatest aid 
in relief of traffic congestion. These 
ure the Erie and Ontario thruways 
and the middle section of the Catskill 
thruway. 

Thruway design details 

These thruways are to be four-lane 
or six-lane controlled-access highways 
juilt on a right-of-way of 200 ft. min- 
imum width. Mall widths will vary, 
the layout being made flexible so that 
fyll advantage can be taken of the 
possibilities for fitting the traffic lanes 
to the topography with a minimum of 
change in the landscape. The right-of- 
way is not to be treated as a parkway, 
but an effort will be made to avoid 
monotony without sacrifice of safety 
or driving ease. The present design 
thinking is directed toward providing 
for speeds of 70 mph. Minimum sight 
distances will be 1,000 ft., minimum 
curve radius, 2,800 ft., and maximum 
grade, 3 percent generally. 

Traffic lane widths are to be 12 ft. 

ere will be acceleration and deceler- 
ation lanes at all entrances and exits. 
Under the law establishing the thru- 
ays, access can be controlled. It is 
hoped to limit access points to inter- 
als of not less than three miles with- 
ut too much inconvenience to the 
public, but of course this long spacing 
‘ll not be practical where the thru- 
ays cross settled areas, as they must 
despite efforts to locate them in the 
ess densely populated region. In these 

as it will be necessary to build 

parallel service roads at some points 

o reduce the points of entry and de- 
re from the thruway 


Parkways 


Parkways make up another part of 
he new construction in the postwar 
rogram. Unlike the thruway, how- 
ver, they represent largely deferred 
ork. Work now projected on North- 
rn State Parkway and Southern State 
parkway in Long Island, on the final 
ntension of Taconic State Parkway 
nd on the proposed Palisades Inter- 
ate Parkway, totaling $37,000,000 is 
i prospect, but all money to complete 
he plans and specifications is not yet 
vailable. Only about $23,000,000 of 
way work could be put under con- 
#*t within two years after the war. 
the legislature provides money for 
uther work on plans and specifica- 
ons, the remainder of this parkway 
ork will be ready for contract by 
947, 


nsfruction Mileage divided os 


State System 
Secondary 
Parkways in City 
Parkways 0 C 
Cities 


ut of City 


BH0008 : 


Reconstruction Mileage 


LLL 
SELL 


Fig. 2. Changes in the character of highway work in New York State are clearly 
shown in this chart, prepared as part of a study made by H. C. Schermerhorn, 
commissioner of highways. In the 10 years from 1922 to 1932, construction and 
reconstruction on the state system dominated; since 1932, new construction has 
been concentrated largely on parkways and the secondary system, with recon- 
struction continuing at a fairly high rate. 


Grade crossing elimination forms 
another portion of the proposed post- 
war program. About $41,000,000 of 
the $300,000,000 for which bonds 
were authorized in 1925 for the elim- 
ination of railroad grade crossings 
remains for postwar work. Plans for 
21 projects totaling $10,000,000 have 
been completed and plans for 35 proj- 
ects to take up the greater part of the 
remainder are under way. At least 
$5,600,000 of grade crossing work 
could be included in the first year’s 
postwar program. 

If federal funds are made available 
for postwar grade crossing work, 
nearly $5,000,000 in the reconstruc- 
tion of antiquated crossing 'elimina- 
tion structures could be added to the 
first year’s work. Nearly $10,500,000 
more could be added at a later date. 

Maintenance operstions will not 
have to be stepped up materially as 
part of the postwar undertaking. 
Maintenance work has been continued 
at a reasonable rate during the war 
years, hence there has been no serious 
accumulation of work other than that 
which is due to the fact that for years 
there has been insufficient appropria- 
tions to maintain roads in the condi- 
tion in which they should be main- 
tained for best efficiency. 

However, the condition of mainte- 
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nance equipment is serious and may 
give a serious aspect to the whole 
problem of maintenance if something 
is not done about it soon. Shop facili- 
ties also are at low ebb. Much more 
in the way of equipment and repair 
parts than is now in prospect is re- 
quired if this condition is not to be- 
come critical before the end of 1944. 


Extent of the program 


The extent of the postwar program 
will depend on legislative appropria- 
tion. If all the money that is taken out 
of the taxpayer’s pocket in gasoline 
taxes and motor vehicle fees were de- 
voted to highway improvement, the 
only limit to what could be done in 
the postwar years would be the physi- 
cal limit on what work could be put 
under contract in any year efficiently. 
But the motor vehicle taxes go into 
the general fund and the amount that 
goes into road work in any year de- 
pends on what the legislature appro- 
priates for such purposes. 

We now have roughly $23,000,000 
representing money appropriated in 
this way in past years and about 
$60,000,000 in accumulated balances 
of various bond issues that have not 
been used for construction due to war 
restrictions. This is available to match 
federal funds as soon as they are 
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Fig. 3. Extension of the state's system of parkways will make up a considerable 
part of the postwar program. Here shown is Eastern State Parkway south of 
Poughkeepsie. Median widths are varied to suit the topography. 


authorized. The legislature now in 
session will be requested to provide 
additional funds for this program. 

At the end of 1943 there was be- 
tween $240,000,000 and $250,000,000 
of deferred work on highway recon- 
struction, parkways and grade cross- 
ing elimination, much of which can be 
let to contract quickly. Add to this 
$20,000,000 of work on thruways in 
the year following the end of the war 
and $5,000,000 of grade-crossing re- 
construction in the same year, if fed- 
eral funds are appropriated for that 
work, and it will be seen that New 
York will have at least $275,000,000 
of work on the state highway system 
that could be put under way as fast as 
practical after the war. If the federal 
government includes funds for sec- 
ondary roads in the proposed postwar 
highway act, the amount allocated to 
New York state can be added. 

In the past when the federal gov- 
ernment appropriated funds for farm- 
to-market roads the Division of High- 
ways designed and built those roads 
and turned them over to the counties 
under a maintenance agreement. Pre- 
sumably the same procedure will be 
followed this time. 


Stepping up our program 

In the 20 years 1922-1941 New 
York State averaged an annual ex- 
penditure of $22,531,600 for con- 
struction and reconstruction of high- 
ways, exclusive of grade crossings 
and bridges. The highest year in that 
period, 1931, was more than double 
the average, being just short of 
$47,000,000. 
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New York’s share of the $1,000,- 
000,000 a year for three years fol- 
lowing the war proposed in the bill 
now before Congress will be about 
$62,000,000 per year for federal-aid 
highways. If matched on the ratio of 
one state dollar to each three federal 
dollars, as now called for in the legis- 
lation in Congress, the total annual 
federal-aid program for the state high- 
way system exclusive of urban streets 
and secondary roads, would be 
roughly $41,000,000. If the normal 
50-50 federal aid matching is included 
in the proposed federal act instead of 
the 25-75 matching in the bill as now 
drafted, that would raise the total 
federal-aid program for New York 


Millions of Dollor 
WLLL 


WILL 
WLM 
LLL 


= 


State to $125,000,000 a ye 
years. And if the form 
cating the federal money ‘., the state 
is modified to give a larg:r share t, 
the more densely populated states 
the potential New Yor! 
would be that much large: 


ior t\ree 


lor allo. 


program 


Contractors share in program 


These figures show roughly what 
New York could undertake in the wa, 
of postwar highway work. How much 
actually will be put under way in the 
first year after the war depends on 
many factors, the chief of which are 
the availability of contractors to do 
the work and the supply of equipment 
and materials needed for such a large 
program. The war has decimated the 
ranks of highway contractors and 
most of their equipment has gone into 
war work. These ranks cannot be 
built up quickly. Whether or not 
equipment can be obtained quickly 
depends on how much equipment js 
in the country at the end of the war, 
on how much the manufacturers can 
produce on short notice and how 
quickly it can be placed in the hands 
of the contractors. 

In so far as financing and plans 
are concerned, New York stands read) 
to undertake all the work that could 
be put under way in each of the three 
years following the war. How much 
actually will be put under way de. 
pends on the contractors’ ability to 
absorb work, a problem that needs 
careful study as part of the planning 
for postwar highway construction. 


Stote Appropriations, divided as per the following leew 
Mighwoys ond Bridges 
Maint. ond Reconstruction 
Porkwoys 
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Fig. 4. State expenditures for new highway construction in New York during 
past 20 years far exceeded appropriation except for two years. 
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Illinois Speeds Roadbuilding Program 


Wesley W. Polk 


Chief Highway Engineer, Illinois Highway Dept. 


Springfield, Ill. 


Contents in Brief—Despite a shortage of designing engineers, the Illinois 
Highway Department is making rapid progress in preparing plans for road 
construction for both now and after the war. Many plans now are complete 
and many more will be ready when the time comes. Much pavement rehabili- 
fotion has been necessary to keep the state's primary highways operable 
under severe wartime traffic. Highway maintenance and snow removal opera- 
tions have shown a marked increase despite severe shortages in manpower 
and machinery. An increased tempo in peacetime roadbuilding, and other 
improvements in highway construction are predicted, resulting from expe- 


rience gained during wartime. 


PREPARATIONS FOR POSTWAR road- 
building in Illinois have passed the 
preliminary planning stage and, for 
the past several months the highway 
division of the state’s Department of 
Public Works has been working at 
top speed to prepare complete plans 
and specifications on projects defi- 
nitely scheduled for construction as 
soon as materials become available 
and funds are provided. It is no longer 
a question of planning a theoretical 
long-range program of highway con- 
struction designed to alleviate post- 
war unemployment, but rather it is a 
problem of rehabilitating and recon- 
structing many war-worn sections of 
highway long since beyond the stage 
of economical maintenance. Such con- 
struction, of course, will furnish a 
large amount of employment for men 
returning from the armed services as 
well as those no longer employed in 
war plants, 

Despite sharp inroads made on the 
ngineering personnel by the armed 
services and war plants, a sizable 
amount of highway plans have been 
ompleted to date and it is believed 
suficient plans will be available to 
meet any reasonable construction pro- 
fram for after the war. An inventory 
of the state’s primary highway sys- 
tm discloses the present need for 
onstruction of 203 mi. of four-lane, 
t wider, pavement; 1,750 mi. of two- 
ine pavement; 80 mi. of bituminous 
surfacing 167 railroad grade separa- 


tions; and 21 highway grade separa- 
tions. These improvements, including 
many necessary stream crossings are 
estimated to cost $188,500,000 for 
construction and $25,300,000 for 
right-of-way. 


Primary road improvements 


Highway construction on the pri- 
mary system already programmed, 
with design work authorized, includes 
890 mi. of concrete pavement esti- 
mated to cost $68,753,000. This pro- 
gram also includes 254 railroad and 
highway separation structures and 
main river bridges to cost $25,712,- 
000; making a program total of $94,- 
465,000. Most of the concrete pave- 
ment will be two-lane, although some 
four-lane or greater width pavement 
is planned on the more important traf- 
fic arteries. Ordinarily, each traffic 
lane will be 11 or 12 ft. wide. 

A breakdown of this highway im- 
provement program, for which plans 
and specifications are being prepared 
as rapidly as the department’s reduced 
staff will permit, discloses that plans 
and specifications have been com- 
pleted, and all right-of-way secured 
for the construction of 53 mi. of pave- 
ment to cost $3,240,000 and 18 major 
structures amounting to $2,170,000. 

Plans and specifications also have 
been completed, but the necessary 
right-of-way has not been secured on 
128 mi. of concrete pavement esti- 
mated at $10,388,000 and 32 impor- 
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tant highway structures to cost $1,- 
389,000. However, this right-of-way 
probably could be acquired within a 
fairly short time. Thus, these two sec- 
tions of the highway program; the one 
now ready to go, and the other re- 
quiring only the acquisition of right- 
of-way total over $17,000,000 of con- 
struction which can very well be con- 
sidered ready and waiting for peace 
day. 

The highway survey situation in 
Illinois is in very good shape. This is 
due, in part, to a vigorous program of 
field surveying having been started 
during 1941 when highway construc- 
tion first began to ease off due to the 
scarcity of roadbuilding materials. 
This work was continued throughout 
the past three years whenever the de- 
partment’s engineers were not needed 
for more important work. By dint of 
this foresightedness there now are 
surveys completed and design plans 
partially underway for 268 mi. of con- 
crete pavement on the primary high- 
way system estimated to cost $18,398.- 
000 and 74 major structures amount- 
ing to $6,278,000. This part of the 
program, amounting to nearly $25,- 
000,000 of construction, might also 
be considered available shortly after 
cessation of hostilities, depending, of 
course, on how soon the war ends. 

In addition to the above highway 
improvements, surveys are under way 
for 158 mi. of primary roads includ- 
ing 42 important structures at a total 
cost of $13,627,000. Also pro- 
grammed, but surveys not yet started, 
are 283 mi. of pavement and 88 struc- 
tures that will cost in the neighbor- 
hood of $38,975,000. This constitutes 
Illinois’ $94,465,000 postwar high- 
way program for primary roads, some 
of which may need to be built even 
before the war ends in order to main- 
tain an efficient wartime highway sys- 
tem, 

In estimating the cost of the post- 
war program, current contract unit, , 
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Designed to span both the south channel of Rock River and the Illinois and Missis- 
sippi River Canal, this four-lane bridge will have two 300-ft. tied steel arches, 


with short Il-beam approaches. 


prices have been used, realizing that 
the “market” may be up or down de- 
pending upon working conditions and 
competition among road contractors. 

While most of the highways in- 
cluded in Illinois’ postwar program 
are being planned for only two-lane 
pavement, many of them are being de- 
signed for conversion to divided four- 
lane type when traffic increases to the 
extent to warrant it. Ample width of 
right-of-way is being acquired initi- 
ally to provide for the additional two- 
lane pavement and either a center 
parkway or a median strip. Drainage 
structures are designed to permit fu- 
ture lengthening to accommodate the 
widened roadway. 


Secondary roads 


An inventory of the state’s second- 
ary road system discloses the need for 
constructing 698 mi. of medium and 
low type surfaces, most of which will 
be non-rigid pavement either asphalt- 
mix or oiled gravel, and many 
bridges. These improvements are esti- 
mated to cost $17,500,000 for con- 
struction and $1,000,000 for right-of- 
way. Only a partial secondary road 
program has beer formulated, but 
plans have been completed for 27 mi. 
to cost $725,000. The fact that many 
secondary roads are providing access 
to war industries, thus carrying much 
heavier traffic than was contemplated 
in the original design, will probably 
result in substantial increases in 
needed secondary road improvement. 


Postwar financing 


Illinois’ anticipated yearly allot- 
ment of the $3 billion federal highway 
appropriations bill (H. R. 2426) now 
pending in Congress will be about 
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$44,000,000, which added to nearly 
$15,000,000 of state matching money, 
will make a total yearly state highway 
construction program of $59,000,000. 
Nearly twice this amount has already 
been programmed for orderly con- 
struction on the basis of greatest nec- 
essity, when the time comes, and full 
confidence is held that sufficient road 
plans will be prepared to keep up 
with the postwar program. 

State funds on hand now for new 
highway construction total $16,000,- 
000 which amount is expected to be 
increased to $24,000,000 by Jan. 1, 
1945. Road-building funds are de- 
rived from the state’s one-third share 
of the three-cent gas tax and from 
motor vehicle registration. Retire- 
ment of bonds, maintenance, and op- 
erating expenses use up practically 


all of the latter fund. 
Wartime highway construction 


Ordinary highway construction has 
been sharply curtailed during the war 
as shown in Table 1. Although the 
total work placed under contract dur- 
ing 1942 equalled that of 1939, the 
last year in which defense prepara- 
tions did not affect roadbuilding, it is 
to be noted that the item “other con- 
struction” during 1942, was only 
slightly more than 10 percent of the 
amount shown for 1939. Throughout 
the 20-year period preceeding the 
war, highway contracts awarded av- 
eraged $21,000,000 per year. Impact 
of the war retarded construction un- 
dertaken until in 1943 it amounted to 
$12,007,000, a reduction of 40 percent 
below the 20-year average. Also, it is 
apparent that the three classes of war- 
necessitated construction have dom- 
inated each year’s program until they 
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have nearly eliminated 
struction. 

Another aspect of the \ artime », 
gram is that work listed \:\de; ‘other 
construction” is not ne ossari)y the 
usual type of peacetime | 
Much of this work du 
two years consisted prin 
reconstruction of smal! 
pavement which were 
point of rehabilitation: 
struction of a limited amount of |yy. 
type surfaces on the verze of {ailyr». 
(3) seal coating bituminous surfaos 
threatened with destruction; and (4) 
repairing damages caused by the dis 
astrous spring floods of 1943, 
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Recent work 


New highway construction during 
the past year included 66 mi. of 10. 
concrete pavement, 24-{t. wide and 
costing $6,400,000, in three sections 
between Joliet and Staunton on the 
heavily traveled truck route U. §, 
Highway 66 between Chicago and &, 
Louis. Other important projects in: 
cluded: (1) a four-lane concrete high 
way serving the new Chicago Chrysle 
plant in the southerly part of Chicago 
at a cost of $818,000; (2) the network 
of improvements around the Creaf 
Lakes Training Station north of Chi 
cago, which included access highways 
grade separations and widening of ex 
isting pavement, totaling $444,000 
(3) Camp Grant Belt improvemen 
costing $709,000 and providing « 
ultimate bypass route around Rock 
ford, Ill., as well as the present acces 
road to Camp Grant, and (4) a ne 
four-lane highway leading from Fas 
St. Louis toward Belleville built at 
cost of $735,000. 


Manpower shortage 


Wartime demands of the arm 
services and lucrative jobs offered it 
war industries have sharply reduc 
the department’s engineering pers! 
nel, as has been true throughout 
country. It is not so much the numie 
of engineers lost to the department. 4 
it is the caliber of the men involved 
Many of those who have left the stat 
employ were such high-grade expe 
enced designers as to be practical 
irreplaceable. Another disturbing 
ment in the manpower situation, ! 
ready demonstrated by actual ex 
ples, is the fact that engineers whe 
services happen to be terminated 
one war industry at the conclusio® 
its war contracts are further attract 
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to other big-salaried jobs in industry 
or war plants. Thus, many of these 
men may never return to highway 


ork. 

; Employees of the highway depart- 
ment are not under civil service and 
salary restrictions limit any attempt 
heing made to compete with the high 
wages offered by war industries, al- 
though a recent state-wide salary sur- 
yey resulted in a general upward ad- 
justment in this respect. Also, merit 
raises continue to be given as the oc- 
casion justifies. 


Many in armed forces 


The highway department furnished 
191 engineers and highly trained 
technical employees to the armed serv- 
ices up to Nov. 1, 1943. This repre- 
sents a 20 percent loss in personnel, 
based on the 931 men in this category 
employed during July 1941. Person- 
nel records disclose 534 engineers and 
technical men employed at present. 
The state also has a current highway 
maintenance force of 794 as compared 
with a normal force of 900. Twenty 5- 
man survey parties now are in the 
field, and they will be augmented by 
additional crews as wintertime con- 
struction decreases and releases engi- 
neers for this necessary phase of post- 
war planning. 

Although no accurate prediction 
can be made of the number of engi- 
neers and technically trained em- 
ployees required for after the war, a 
conservative estimate would be that 
the department will need at least 1,500 
such men to provide adequate sur- 
veys, design plans and specifications 
to keep up with the contemplated post- 
war highway program. 

In general, the highway department 
has pursued a policy during this war 
emergency of assigning its engineer- 
ing forces where they were the most 
needed. Strategic and access highway 
projects have required considerable 
engineering and, of course, they have 
received right of way over normal 
construction, During the spring and 
summer construction seasons most of 
the department’s engineers have been 
delegated to this work. Then, as con- 
struction diminishes in the fall and 
winter, work proceeds on the making 
of field surveys and the preparation of 
highway plans and specifications. 


Legislative change needed 


For many years it has been the 
highway department’s policy not to 
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attempt the acquisition .of any right- 
of-way, but to let the counties, town- 
ships or other local road-booster 
groups provide it as their contribution 
to the highway improvement. Present 
statutory provisions permit right-of- 
way condemnation proceedings to be 
resisted over a long period of time, 
with subsequent aggravating delays in 
essential highway construction. Re- 
visions are urgently needed in the law 
of eminent domain as applied in IIli- 
nois to permit speedier condemnation 
of right-of-way for state highway con- 
struction, and it is hoped that changes 
will be made soon to provide a proce- 
dure paralleling that now employed 
on federal highway construction. 

Also, a change of policy has been 
agitated recently whereby the state 
highway department will secure right- 
of-way for all relocation and modern- 
ization of its existing roads, while the 
other road agencies furnish right-of- 
way on new construction. This move 
is designed to eliminate some of the 
usual bothersome delays in starting 
highway projects, thus speeding their 
completion. 


Cooperative contractors 


It is certain that the tempo of high- 
way construction will be increased 
materially in the postwar era. This is 
attributed to two factors; the speedy 
wartime roadbuilding now being fol- 
lowed and an increased spirit of co- 
operation among contractors to get 
the job done. A noticeable example 
of the latter was displayed during the 
recent construction of a 24-mi. sec- 
tion of concrete pavement between 
Litchfield and Staunton on U. S. High- 
way 66. The extreme urgency of 
rapid construction on this section of 
heavily traveled highway resulted in 
frequent meetings being held on the 
site between highway officials and the 
six prime contractors performing the 
work, in order to expedite the job. 

The remarkable feature of the en- 
tire operations was the excellent co- 
operation between contractors. If 
one of the six contracts lagged behind 
schedule, men and machinery were 
cheerfully and expeditiously furnished 





by one or more of the other con- 
tractors to relieve the bottleneck—a 
procedure which has not always been 
the rule in peacetime construction. 
Despite the short time. allotted for 
building this 24-mi. of highway, it 
was completed on schedule. 


Bridge building plans 


Preparation of bridge construction 
plans has been prosecuted as rapidly 
as possible with a sharply reduced 
engineering force, many of whom 
have been needed on construction 
from time to time during the past two 
years. Largest single bridge project 
scheduled for construction as soon as 
materials become available and funds 
are provided is a relocation job be- 
tween Milan and Rock Island, IIl., 
involving four new structures which 
will span five streams, at an estimated 
cost of $1,000,000. 

Plans have been completed on all 
of these bridges which include a 270- 
ft. tied steel arch with four continuous 
deck steel plate girders of 95-, 119-, 
119- and 95-ft. spans. This bridge 
over the north channel of Rock River 
is estimated to cost $375,000. Span- 
ning the middle channel of the river 
will be a $155,000, four-span con- 
tinuous deck plate girder bridge with 
spans of 86-ft. 8-in., 108 ft. 4-in., 108 
ft. 4-in., and 86 ft. 8-in. Next in line 
is a bridge over both the south chan- 
nel of Rock River and the Illinois and 
Mississippi River Canal. It will have 
two 300-ft. tied steel arches, one 
56-ft. and a 384-ft. steel I-beam span. 
Estimated cost of this bridge is $360,- 
000. All three of these structures 
carry two 24-ft. roadways separated 
by a 4-ft. median, painted black and 
set flush with the roadway slabs. Four- 
feot sidewalks will be carried along 
each side of the bridges. 

The fourth bridge, estimated to 
cost $110,000, has two deck plate 
girder spans measuring 83 ft. 3 in. 
and 92 ft. 9 in. on center line of road- 
way. It is to be skewed, curved, 
superelevated and built on a vertical 
curve. This bridge will carry two 
4-ft. sidewalks and two 26-ft. road- 
ways separated by a 4-ft. median. All 





TABLE 1— COMPARISON OF HIGHWAY CONSTRUCTION EXPENDITURES 


Access Strategic Pavement Other 
Year Roads Highways Rehabilitation Construction Total 
Wiis esa ane None None None $18, 547 ,000 $18,547 ,000 
MGS lit iwcdecas catine None $2,132,000 None 13,990 ,000 16,122,000 
WN 45 a (G46. vlaad 4a Hees so Ke $846 ,000 2,455,000 $276,000 6,683 ,000 10,260 ,000 
Shi wet ederveases seve 4,446,000 3,706,000 $, 338,000 2,324 ,000 18,814,009 
as hs eV ees ewero duets 1,496 ,000 2,707 ,000 6,763,000 1,041,000 12,007 ,000 
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four bridges in this project have been 
designed for an H-20 loading accord- 
ing to provisions of the A.A.S.H.O. 
specifications, using a concrete de- 
sign stress of 1,200 psi. and a steel 
stress of 18,000 psi. 

Another bridge ready for construc- 
tion is on the Kankakee Belt over the 
Kankakee River. This $350,000 struc- 
ture will have 12 reinforced concrete 
deck girder spans. 


Increased maintenance 


Highway maintenance in Illinois 
during the past two years has been 
a continual battle against increasing 
wartime truck loads and other de- 
structive elements—a battle not to 
rehabilitate the roads to their prewar 
standards, but merely to keep them 
in good operable condition and to pre- 
vent their deterioration fgom progress- 
ing so rapidly that structural failures 
would become imminent. Truck trans- 
portation of heavy equipment and 
materials for army cantonment and 
war plant construction, together with 
the general trend toward heavier 
freight loads operating over large 
mileages of the older pavements un- 
doubtedly has caused road surface 
failures to accumulate at an alarming 
rate. 


Equipment adequate 


Maintenance equipment now in use 
by the department is believed to be 
adequate for ordinary wartime needs, 
but there is grave danger of a bottle- 
neck developing from the lack of 
sufficient repair parts. Additional re- 
pair parts must be made available in 
1944 by WPB approval, as well as 
additional reconstruction of highways 
authorized, to maintain a safe and 
efficient wartime highway system. 

One blessing in disguise resulting 
from increased maintenance during 
this emergency is the development of 
closer contacts between designing en- 
gineers and maintenance men. Short- 
age of maintenance engineers re- 
quired the drafting of design and 
construction engineers to help with 
the work, resulting in their becoming 
widely acquainted with maintenance 
methods and requirements. 

State-owned snow removal equip- 
ment is deemed adequate providing 
repair parts can be obtained as 
needed. The threatened bottleneck in 
this field is a shortage of manpower. 
Here, again, the building of several 
war plants away from main highways 
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has required the keeping of many 
secondary roads open and safe at all 
times for crowded traffic. In ordi- 
nary times these highways carried 
little traffic and did not require ex- 
tensive snow removal. 

An inventory of state-owned con- 
struction equipment shows very little 
on hand; four bituminous outfits are 
used for sealing and patching, one 
small concreting outfit capable of 
building pavement gaps about one- 
half mile in length, ditch-cleaning ma- 
chinery and equipment for building 
guard rail. It is expected that a por- 
tion of excess government-owned 
roadbuilding equipment will be avail- 
able at the end of the war. A nominal 
amount of such equipment can be 
utilized for maintenance work but 
only a small amount will be needed 
for new construction, as the state 
greatly favors the contract method of 
highway construction to that of day 
labor, 


Highway reconstruction 


Programming of highway recon- 
struction is established on a non- 
disputable basis of the cost of con- 
tinued maintenance on the sections of 
road in question versus the cost of 
their replacement. Continual mainte- 
nance-cost records are kept of the 
older highways subject to heavy traf- 
fic and undergoing progressive de- 
terioration. Sections of highway to 
be reconstructed are selected from 
this data for inclusion in the current 
highway program in order of their 
greatest necessity. One important fact 
established by these cost surveys is 
that the yolume of commercial traffic 
bears a ¢onstant ratio to maintenance 
costs; when truck traffic increases on 
any section of highway, maintenance 
costs rise, and likewise when freight 
traffic decreases a corresponding de- 
crease in maintenance cost is noted. 


Bridge painting by contract 


One item of wartime maintenance 
that bids fair to become an established 
peacetime practice is the painting of 
existing bridges by contract instead 
of by state forces. Although man- 
power’ shortage has necessitated 
bridge painting by contract during 
the past two years, it has met with 
considerable success, and such pro- 
cedure has several advantages: (1) 
The work can be contracted to well- 
equipped paint crews in lieu of con- 
tinually training maintenance men 


for the job; (2) large river bridon 
need considerable pain! 1, equip 
ment and skilled men: much " 
the painting can be distributed 
local contractors through ut the sta, 
thus permitting completion of 4, 
entire program in a shor: ; 
(4) contracting of the s 
painting will release me, 
ment urgently needed {.; 
portant maintenance work. 


time; and 
ite’s bridge 
and equip. 
more Im: 


City streets and county road; 


City and county road planners ar 
being urged by the Division of Hich. 
ways to vigorously prosecute plans 
for postwar construction. Particula; 
emphasis is placed on the adoption of 
long-range programs for county road. 
building and city street improvements 
covering from four to five years, 
Much of this essential planning, par: 
ticularly by the larger cities, is now 
in the final stages of design prepara. 
tion and large projects will be made 
ready to proceed with construction 
when the time comes. 

The initiative for county road and 
city street planning lies with the 
counties and cities, with the highway 
department being authorized by law 
to act only in an advisory capacity, 
to approve construction plans and ex. 
penditures. In addition to preparing 
plans for projects scheduled for early 
construction, considerable attention is 
being given throughout the state to 
arousing public interest in futur 
construction. Early crystallization of 
public opinion as to the types of roads 
and street improvements needed the 
most, as well as their locations, wil 
simplify the final preparation of post 
war plans. 

Administration of Illinois’ Depart 
ment of Public Works and Building, 
Division of Highways, is ably supe: 
vised by Walter A. Rosenfield, dire 
tor. He is assisted by I. A. Palmer. 
The author is chief highway engine 
and V. L. Glover is assistant chi 
highway engineer. Bureau chiefs it 
charge of engineering work inclut: 
H. E. Surman, engineer of desig 
E. D. Dryfoose, road engineer; 6. 
Burch, bridge engineer; D. D. Stati 
acting engineer of railroad crossing 
H. W. Russell, engineer of material; 
C. M. Hathaway, engineer of “4 
struction; C. W. Ross, engineer ® 
maintenance; Geo. H. Baker, ef 
neer of county roads and city str 
and F. N. Barker, engineer of hit 
way research. 
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ReceNT REPAIR by the Arkansas State 
Highway Department of a damaged 
highway bridge while traffic was main- 
tained is of interest because of the 
ds syocess of the methods followed. The 
work is of further interest because 
he structure is of a size common to 
e older roads of all sections of the 
ountry. 

The bridge is a two-span, through- 
uss, all-rivited crossing constructed 
in 1926 over Fourche Creek on Route 
65 at the south edge of the city of 
ittle Rock. Designed for an H15 
Joading, the bridge has a 9-in. thick 
reinforced-concrete deck supported 


TS are 
High. 
plans 

ticular 

‘ion of 

: road: 

ements 
years, 

2, par: 

is now 


“pert Bn steel stringers. An 18-ft. clear 

: roadway is provided. Span of the 
ction russes is 115 ft. 

The driver of a large truck trans- 

m “ porting a buldozer with a 13-ft. blade 


dropped to sleep while passing north 
through the south span of the bridge. 
he truck swung into the left lane 
of the span and the buldozer blade 
sheared one of the two channels form- 
ng the first vertical at the north end 
of the west truss and placed a 3-ft. 
bow in the end post. 


East truss also damaged 


ighway 
by law 
pacity, 
and ex. 


tion HE When it struck the end post, the 
 roalsHMMbalidozer was thrown from the truck 
ted teiiMecainst the corresponding end post 
ns, Wil the east truss, knocking this mem- 
of plier 4 in, out of line. This post was 
damaged so badly that a 4-ft. long sec- 
Depart tion had to be cut out and replaced. 
ilding ay addition, the end floorbeam was 
; SUP Mnocked out of line and the bottom 
. dire Hibhord of the west truss was bent 
Pale n the first panel. Damage was suffi- 
ed ient that the west lane had to be 
it Chose to traffic and use of the east 
hiel ft ane restricted to light loads. 
“I Repair of the west truss included 
"CE nstallation of a new end post and 
s * BP ip vertical, splicing of the bottom 
gerd in the first panel and straight- 
ae ming the end floorbeam. Only re- 
ater pir to the east truss was the end-post 
of 7 plice previously mentioned. 
age As a first repair operation, heavy 


imber falsework bents surmounted 
¥ 50-ton screw jacks were placed 
nder the first three panel points at 
he north end of the damaged span. 


Once the falsework was in place, 
both lanes were opened to heavy traffic 
and the repairs were made with traffic 
maintained. 

The plan followed was to raise 
the first three panel points on the 


The hip vertical and the end post at 
the north end of the west truss were 
so badly damaged that they had to 
be replaced. 


west side and repair this truss before 
transferring operations to the east 
side. Although the total bearing 
area of the mud sills of the three 
bents was 320 sq. ft., jacking opera- 
tions continued two days before 
sufficient bearing was obtained on the 
soft streambed to lift the north end 
of the west truss. During the jacking, 
the east jacks were extended almost 
as far as the west ones in order to 
keep the mud sills nearly level as 
they were forced downward. 

With the roadway at the west side 
of the bridge carried on the false- 
work bents, the old hip vertical was 
removed and the new one inserted 
and bolted in place at the top. Be- 
cause of its stiffness, the deck did 
not deflect under its own weight 
when the jacks were lowered at the 
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Highway Bridge Repaired Under Traffic 


first panel point, which prevented the 
vertical from sliding into place at 
the bottom. This problem was solved 
by leaving the jacks a few inches 
low under the first panel point and 
driving a heavy truck slowly onto 
the west roadway. This weight 
caused the deck and the lower chord 
to deflect sufficiently to permit the 
lower end of the post to be swung into 
place. 


Post erected in two sections 


Erection of the new end post in two 
sections was the next operation. 
First, the top section was raised into 
position and held at the top by a 
couple of bolts. After the lower sec- 
tion had been added and fastened 
by the same method, the jacks at all 
three panel points were extended 
until the hip panel point was raised 
a couple of inches, which permitted 
the milled splice in the end post to 
be made. Addition of the remaining 
bolts at both ends of the end post 
completed erection of this member. 

With the new post in place the 
damaged section of the bottom chord 
in the first panel of the west truss 
was cut away and replaced with a 
new piece of steel. This work com- 
pleted repair of the west truss. 

To repair the end post of the east 
truss, the jacks under the first three 
panel points of that truss were 
extended until the compressive stress 
in the post was reduced to zero. Next 
the damaged portion of this member 
was cut away with oxyacetylene 
torches and the new section, which 
was about 4 ft. long, inserted com- 
pleting the repair operation. To in- 
sure perfect bearing of the old end 
post to the new section, the two splices 
were welded with an electric torch. 

Repair of the bridge required four 
weeks with maximum crew of about 
25 men employed. Cost of the work 
was $2,500. It was done by the main- 
tenance forces of the highway depart- 
ment, for which W. W. Mitchell is 
director, and N. B. Garver, bridge 
engineer. John Strom, senior high- 
way engineer supervising heavy 
bridge maintenance, was in direct 
charge. 
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Simplified Tests for Soil Bearing Pressure 


E. G. Whitten 


Resident Engineer, Tuttle, Seelye, Place & Raymond, New York City 


A procepurE for making field load 
bearing tests that is believed to be 
simpler, faster and less costly than 
those now in common use has been 
developed at Ft. Dix, N. J. This test- 
ing set-up differs considerably from 
those previously described in tech- 
nical literature. The method illus- 
trated in Engineering News-Record, 
March 25, 1943, p. 431, is compli- 
cated, requiring the use of four trucks 
and three heavy beams. The pro- 
cedure described in Civil Engineering, 
July 1942, p. 390, among other dis- 
advantages, necessitates an awkward 
position for the operating crew. A 
method described in Bomber Flying 
Fields (Construction Series 59 of the 
Asphalt Institute) requires the un- 
loading of trucks and dis-assembly of 
two heavy U-bolts and reloading and 
re-assembly before another test can 


be made. All of these disadvantages 


are overcome with the Fort Dix pro- 
cedure. 
Rapid work is possible with the 


REQUIRED EQUIPMENT 


Item Cost 
One 50-ton hydraulic jack with gage $120 
Two Ames dials of .001-in. sensitivity 50 
Two dial holders 10 
One 15-in. wide-flange beam < 

long (reinforced) 150 
One 4-in. dial beam (channel) 20 ft. 

long 15 
One 30-in. dia. bearing plate 214 in. 

thick 40 
One 16x11x2-in. jack plate 10 
Misc. rollers, blocks and tackle 25 


$520 


simplified method, three hours being 
required to set up the equipment and 
make a test. Four laborers are re- 
quired for the assembly work, and one 
engineer and a technical assistant 
are needed to supervise the test and to 
record the data. Required equipment 


includes that listed in the accompa 
ing table, plus two loaded tree 
provide a reaction against uplift, y 
a truck equipped with a winch tp 
up the test equipment. 

Use of the equipment is illustra, 
by Fig. 1, When tests of suber 
are made, the trucks are loaded 
sustain a total uplift of 35 tons: § 
pavement tests a 60-ton uplift m 
be sustained. A 30-in. dia. circy 
bearing plate is used for subgrg 
and a 24-in. plate for flexible pat 
ments. In both types of tests a th 
layer of fine, dry sand is added und 
the plate to provide more unifog 
loading. 


Application of the load 


Application of the load for aq 
grade test is as follows: A load 
3,500 lb. is applied and released 
seat the plate. The readings of Am 


5"-bearn 20' long 


Fig. 1. Bearing test equipment used at Fort Dix can be set up quickly. It permits rapid work with a small crew. Note 


dom ef movement permitted workmen. 
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J; and the tiie are then recorded. 
.» test load is applied in 5,000-lb. 
rements, allowing deformation to 
i before the next increment is ap- 
J: a wait of 10 to 15 minutes is 
ally necessary. The two dials are 
,j and the mean settlement then 
mputed. The time interval and de- 
tion for each subsequent 5,000-lb. 
rement is recorded. After apply- 
, a total load equal to about 114 
mes the wheel load of the heaviest 
slane expected to use the airfield, 
load is released in one increment. 
ie dials are again read to record the 
rmanent deflection. 

The procedure followed for testing 
flexible pavement is much the same, 
ept that a 2,200-Ib. load is applied 
j released to seat the equipment. 


ire 


ompa 
Tucks 
lift, al 
ch to 















lustra 
subgra 
oaded 
tons; fi 
lift m 
circu 
ubgrad 


Making use of results 


To make use of the data obtained, 
d deformation curves are prepared. 
om these curves the modulus of sub- 
ude reaction, Ky, is determined by 
mula Kp = P -> 0.05, in which 
is the load in pounds per square 
h causing a deflection of 0.05 in. 


ble pa 
sts a th 
led und 

unifor 








ad the soil is non-cohesive sand or 
____ Miiwel, the value of Ky can be used 
hal etly. For other soils, the sub- 
tal de should be saturated before the 





is made or a correction for satu- 
ion should be determined by the 
solidation test and applied to the 


3 of Am 






he thickness of a rigid pavement 
y for any wheel load can be 
mined directly from tables pub- 
od by the Portland Cement Asso- 
Rion or from those used by the 
S. Engineer Department, once the 
of K is determined. The tables 
ed to are graphic applications 
solution of the Westergaard 
to determine interior slab 













ie Necessary edge thickening for 
pavement is determined by em- 
talmethods, Both the U. S. Engi- 
Department and the Portland 
Association have developed 
ple formulas for edge thickening 
m the center thickness of the slab 
been determined. Also, both 
nizations have developed tenta- 
methods to determine the slightly 
et slab necessary if a uniform 
thickness is planned. 

itis desired to correlate the data 
lined with the California Bearing 
Ho test, an undisturbed sample 

















, Note 






ne soil should be secured adjacent ' 








Fig. 2. Settlement of the bearing plate is measured by two Ames dials attached 
to a 20-ft. channel resting on rigid end supports. 


to the test location. The density and 
moisture content of the soil at the 
test site should be determined to com- 
pare with maximum density and opti- 
mum moisture content. Also, in 
most cases, soil samples sufficiently 
large for the Atterburg limit tests 
and mechanical analysis will be 
desired. 

The test equipment described here- 


in was used under the supervision 
of Lt. Col. D. R. Neff, executive 
officer, Corps of Engineers, Philadel- 
phia district, Lt. Col. Clyde B. Pyle, 
area engineer for the U. S. Engineers, 
and Aksel Jorgensen and the writer, 
project manager and engineer, re- 
spectively, for Tuttle, Seelye, Place & 
Raymond, New York architect-engi- 
neer for the Fort Dix improvements. 


Salt on Steel of Coastal Bridges 


Sodium chloride deposits on steel 
are now given attention before re- 
painting steel bridges along the Cali- 
fornia shoreline. This practice, on 
which there has now been several 
years’ experience, began after discov- 
eries made on the San Francisco-Oak- 
land Bay Bridge. On that structure 
maintenance is largely a matter of 
painting. When paint failures on eye- 
bolts were noticed and a white powder 
was observed to form at the junction 
of concrete and metal, laboratory an- 
alyses were made and the powder was 
identified as NaCl. These deposits 
could not be removed by brushing or 
wiping with a mineral thinner. 

Thereupon, various portions of the 
bridge surface were washed with dis- 
tilled water and the washings were 
analyzed. It was found that the steel 
surface had salt deposits that stayed 
there as a coating in intensities vary- 
ing from a trace to 71 mg. in an area 
of 2} sq. ft. This area was arbitrarily 
adopted as a standard for purposes of 
comparison, It is an area convenient 


for washing with 8 oz. of distilled 


water, using a clean cheesecloth for 
each successive area from which the 
test sample is to be taken. 

Experience with the salt deposit has 
led to the conclusion that the best 
treatment is washing with water. 
Flame cleaning of steel does not en- 
tirely remove salt and even after sand- 
blasting on old structures, distilled 
water tests showed some salt remain- 
ing, perhaps in pitted parts of the sur- 
face. In-one case bridge steel at an in- 
land location was found to have salt 
deposits on the surface accumulated 
during a steamer trip from the East 
Coast. ~ 

All these indications led to the now 
well established practice of washing 
steel with water just before painting 
if there has been any considerable ex- 
posure to salt fogs. When a paint 
crew goes out on a coastal job it takes 
along facilities for making qualitative 
tests. If more than a trace of salt is 
present, the surface is washed with 
water before it is painted. 
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New Hampshire Timber Bridges Rebuil 


H. E. Langley 


Bridge Engineer, New Hampshire State Highway Department, 


DUE TO EXTENSIVE LUMBERING opera- 
tions many of New Hampshire’s light 
timber bridges that normally carry 
only 4 to 6-ton loads have recently 
been subjected to loads of 15 tons or 
more. Several of these crossings are 
long-span, covered structures which 
in their more than 50 years of service 
received little maintenance, except for 
renewal of the floor system and roof- 
ing. The increased loads, in con- 
junction with deterioration, have 
made necessary reconstruction of 
many of the crossings, one of which 
spans the Pemigewasset River in the 
town of Woodstock. 

This bridge has a clear span of 
182 ft. and a clear roadway of 14.6 ft. 
Its superstructure, of excellent quality 
native spruce, consists of lattice 
trusses with double chords, plus a lam- 
inated timber arch at each side extend- 
ing below the floor system at the abut- 
ments. The floor system is made up 
of laminated flooring over 6 x 12-in. 


a 


Concord, N. H. 


timber floorbeams on about 2-ft. 
centers and bearing directly on the 
lower truss chord, which is connected 
to the arch ribs by tie rods on roughly 
5-ft. centers. Lateral and sway brac- 
ing is used in the plane of the upper 
top chord of the trusses and lateral 
bracing in the plane of the bottom 
chord. 

Connections of the lattice and chord 
members of the trusses are made by 
means of 2-in. dia. red or white oak 
dowels. The laminated members of 
the arch ribs were spiked together 
during fabrication, after which bolts 
on about 5-ft. centers were used to 
prevent separation of the members 
under stress. 


Extensive damage had occurred 


Over the years, the bridge became 
wracked out of its original shape. The 
trusses had lost much of their original 
camber and showed considerable 
lateral deflection. Lack of sound 


timber at the ends of the arches} 
placed the larger part of the § 
loads on the trusses, which in 

made the truss upper chords bud 
and take the form of a series of ws 
for their entire length. Also, { 
additional dead load plus incre 
live load, had caused the splices 
the lower chords of the trusses to 
pand. In addition, both lateral 

vertical deformation of the arches} 
occurred. 

A careful inspection indicated { 
all members of the floor and brac 
systems had to be replaced, and 
some members of the trusses 
arches at the abutments required 
newal, It appeared probable that 
arches and trusses could be realign 
and brought back to their origi 
shape while this reconstruction wag 
progress. To accomplish this wo 
it was necessary to carry the ent 
superstructure on falsework. 

Fortunately, the stream bed at 


Fig. 1. Timber falsework was first installed to permit the bridge to be raised clear of the abutments. 
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2. The Pemigewasset River Bridge had been wracked out of its original shape, the arches showing both lateral ana 


cal deformation. 


cation is a firm strata of sand and 
avel 15 ft. deep over solid rock or 
jensely packed boulders. As a first 
eration, a series of three timber 
nts were placed at each abutment 
dadouble bent at the center of the 
pan, the timber, bearing piles being 
ted to a firm support with little 
fificulty, All the bents were braced 
» both directions and provided with 
2x 16-in. timber caps. 
When the falsework was in place, 
he entire superstructure was jacked 
p until the trusses and arches were 
te of the abutments. Rolls were in- 
tied between the jacking sills at 
end to aid in the future realign- 
t of the superstructure. 
As a first replacement operation, 
damaged or deteriorated portions 
the lower chords and truss lattice 
were renewed. The lattice 
were cut off at their lower 
and the new portions were 
led to the old, bolts and red oak 
s being used. 
portions of the end of one 
th were removed by sawing through 
laminations with the cuts stag- 
ed about 5 ft. It was interesting 
note that the free ends of the 
inated pieces had a pronounced 
tency to fan out in a lateral direc- 


”,-indicating the ribs had been 
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subjected to a severe twisting strain 
for a long time. 

After the trusses and arches had 
been repaired, the bridge was brought 
into correct alignment, and the rolls 
removed and replaced with blocking 
to prevent any displacement. Finally, 
after removal of the rolls, the new 
floor and lateral systems were added. 

Repair operations required 15 
weeks and cost $9,000 including 


materials and labor. The work was 
done by the maintenance division of 
the highway department under the 
general supervision of H. E. Langley, 
bridge engineer. The repair crew 
varied from eight to four men. With 
one exception, all of these men were 
50 or more years old, which shows 
how maintenance crews in New 
Hampshire have been depleted of 
younger men. 


Fig. 3. Arches extend below the floor system at the abutments to rest on a con- 
crete pier encasement built a few years ago. 
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New Hampshire Timber Bridges Rebuil 


Bridge Engineer, New Hampshire State Highway Department, 


DUE TO EXTENSIVE LUMBERING opera- 
tions many of New Hampshire’s light 
timber bridges that normally carry 
only 4 to 6-ton loads have recently 
been subjected to loads of 15 tons or 
more. Several of these crossings are 
long-span, covered structures which 
in their more than 50 years of service 
received little maintenance, except for 
renewal of the floor system and roof- 
ing. The increased loads, in con- 
junction with deterioration, have 
made necessary reconstruction of 
many of the crossings, one of which 
spans the Pemigewasset River in the 
town of Woodstock. 

This bridge has a clear span of 
182 ft. and a clear roadway of 14.6 ft. 
Its superstructure, of excellent quality 
native spruce, consists of lattice 
trusses with double chords, plus a lam- 
inated timber arch at each side extend- 
ing below the floor system at the abut- 
ments. The floor system is made up 
of laminated flooring over 6 x 12-in. 
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timber floorbeams on about 2-ft. 
centers and bearing directly on the 
lower truss chord, which is connected 
to the arch ribs by tie rods on roughly 
5-ft. centers. Lateral and sway brac- 
ing is used in the plane of the upper 
top chord of the trusses and lateral 
bracing in the plane of the bottom 
chord. 

Connections of the lattice and chord 
members of the trusses are made by 
means of 2-in. dia. red or white oak 
dowels. The laminated members of 
the arch ribs were spiked together 
during fabrication, after which bolts 
on about 5-ft. centers were used to 
prevent separation of the members 
under stress. 


Extensive damage had occurred 


Over the years, the bridge became 
wracked out of its original shape. The 
trusses had lost much of their original 
camber and showed considerable 
lateral deflection. Lack of sound 


Fig. 1. Timber falsework was first installed to permit the bridge to be raised clear of the abutments. 
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timber at the ends of the arches}; 
placed the larger part of the ( 
loads on the trusses, which jn + 
made the truss upper chords byd 
and take the form of a series of way 
for their entire length. Also, 
additional dead load plus incre; 
live load, had caused the splices 
the lower chords of the trusses to 4 
pand, In addition, both lateral ; 
vertical deformation of the arches h 
occurred. 

A careful inspection indicated th 
all members of the floor and braci 
systems had to be replaced, and th 
some members of the trusses , 
arches at the abutments required 3 
newal, It appeared probable that 
arches and trusses could be realign 
and brought back to their origi 
shape while this reconstruction was 
progress. To accomplish this wog 
it was necessary to carry the enti 
superstructure on falsework. 

Fortunately, the stream bed at th 

































































ALh w I ieee” vs 
Fil 


A ba 


. 2. The Pemigewasset River Bridge had been wracked out of ifs original shape, the arches showing both lateral ana 


ical deformation. 


pcation is a firm strata of sand and 
ravel 15 ft. deep over solid rock or 
jensely packed boulders. As a first 
pperation, a series of three timber 
ents were placed at each abutment 
da double bent at the center of the 
pan, the timber, bearing piles being 
etted to a firm support with little 
lificulty, All the bents were braced 

both directions and provided with 
2x 16-in. timber caps. 

When the falsework was in place, 

he entire superstructure was jacked 

p until the trusses and arches were 

te of the abutments. Rolls were in- 
d between the jacking sills at 
end to aid in the future realign- 
t of the superstructure. 

As a first replacement operation, 

damaged or deteriorated portions 

the lower chords and truss lattice 
were renewed, The lattice 
s were cut off at their lower 
tq the new portions were 
i to the old, bolts and red oak 
i icing used. 

Nea, portions of the end of one 
th were removed by sawing through 
laminations with the cuts stag- 
ted about 5. ft. It was interesting 
note that the free ends of the 
inated pieces had a pronounced 

mdency to fan out in a lateral direc- 


on, indicating the ribs had been 
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subjected to a severe twisting strain 
for a long time. 

After the trusses and arches had 
been repaired, the bridge was brought 
into correct alignment, and the rolls 
removed and replaced with blocking 
to prevent any displacement. Finally, 
after removal of the rolls, the new 
floor and lateral systems were added. 

Repair operations required 15 
weeks and cost $9,000 including 


materials and labor. The work was 
done by the maintenance division of 
the highway department under the 
general supervision of H. E. Langley, 
bridge engineer. The repair crew 
varied from eight to four men. With 
one exception, all of these men were 
50 or more years old, which shows 
how maintenance crews in New 
Hampshire have been depleted of 
younger men. 


Fig. 3. Arches extend below the floor system at the abutments to rest on a con- 
crete pier encasement built a few years ago. 
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Fig. 1. Dividers spaced about 12 ft. apart have many advantages in converting an existing road into a divided highway, 


Dividing Urban Highways 


R. N. Ricketts 


Engineer, Department of Highways 
Delaware, Ohio 


Contents in Brief—Precast concrete dividers spaced 12 ft. apart and set 
at an angle of 45 deg. to the lines of traffic have been installed near 
Columbus, Ohio, to form a divided highway at about one-third the cost of 


a continuous divider. 


This type of divider has several advantages over 


continuous raised dividers in urban areas, especially when a three-lane 


highway is being widened. 


A METHOD FOR SEPARATING opposing 
lanes of highway traffic that was ap- 
plied recently by Ohio Department of 
Highways to two main routes leading 
into Columbus has much to commend 
it for use in congested areas where 
the right-of-way is limited and where 
frequent crossing of the median zone 
is necessary to give access to abutting 
property. It consists of small dividers 
faced with white concrete set in re- 
cesses cut at intervals along the center 
of the pavement, as shown in Fig. 1 
and 3. To the motorist traveling along 
the highways these dividers appear to 
form a continuous wide white divi- 
sion between the opposing lanes that 
is slightly raised above the pavement, 
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yet the median zone can be crossed in 
leaving or entering driveways with as 
much ease as if it were flush with the 
pavement. 

In urban areas where frequent ac- 
cess to abutting property is necessary 
the median is sometimes designed 
flush with pavement. While this type 
of median is more permanent than 
paint lines, its function is the same, 
and it is not a wholly satisfactory 
channelizing means. Flush medians 
and paint must usually be supple- 
mented by fear of punishment because 
they have no physical, and only a lim- 
ited moral restraining influence. 

We therefore felt that a raise type 
of median of some type was necessary. 
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Many shapes, designs and ideas were 
considered. Models of some of the 
best were made and studied, each be- 
ing compared as to cost, degree o 
separation provided, adaptability to 
the pavements in place, ease of con: 
struction, ease of access, day ani 
night visibility, maintenance of road: 
way and median and type of materia 
required. From this study was created 
a design for an urban divider that we 
feel has some very commendable fee 
tures. (Fig. 2). 

The divider is 2 ft. 5 in. long out 
to out, and 1 ft. wide, both measure 
ments being at the surface of the pa 
ment. Since the divider has to & 
poured in an inverted position, the 
base is made one-quarter of an int 
greater in both width and length tha 
the top to permit easy removal of t# 
forms. The center of the divider § 
2 in. higher than the surface of t 
pavement with the ends and si 
sloping in a distance of 6 in. \0! 
height of one-half inch above the 
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of the 
ach be- 
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ce of the pavement on all sides. The 
oth of the divider below the surface 
{ the pavement is two inches. This 
+ ension may be varied to fit con- 


One important principle of medial 
icion is visibility. Any obstruction 
‘1aced in the pavement must be clearly 
thle at all times. The advantages of 
talk white concrete, especially when 
<ed in connection with a black pave- 
vent are well known, as is the increase 
visibility that is created by scoring 
he concrete in such a manner that the 
iriver’s lights are reflected back to 
im when driving at night. Also, the 
fectiveness of proper scoring is in- 
reased on rainy nights, when it is 
nost needed. Though a film of water 
jowing over the reflecting faces of the 
livider cuts the angle of diffusion to 
narrow range, it correspondingly in- 
sases the intensity of reflection. 

The scoring on the median divider 
dopted consists of ten closely spaced 
lepressed panels with sawtooth faces. 
This type produces a stereoscopic ef- 
ect that makes the divider appear to 
e about four inches in height. 


Precast dividers preferred 


As a general rule precast curb or 
median give better results than cast- 
n-place units, where scoring is used, 
because of smoother and denser con- 
rete surfaces produced, and also be- 
ause the critical angle of the reflect- 
ng faces is accurately controlled by 
he mold. The divider adopted for the 
Dhio work is precast and is made of 
ray concrete, topped with a one inch 
hite-cement mortar, using white 
jaterproof cement and light colored 
geregate. This type of divider is 
wsily adaptable to precast construc- 
on since the unit is small and easy to 
andle, 
Two 3-in. holes are cast in the di- 
iders for the full depth to facilitate 
acing of them in their proper posi- 
on in the pavement. After placing 
divider, these holes are sealed 
ith sand and a ball of asphalt. 
The dividers are spaced 12-ft. cen- 
to center, and set on an angle of 
p deg. with the center line and slop- 
g with the direction of traffic. This 
pacing and angle have two functions. 
st, a motorist traveling at a mod- 
rate of speed, and watching the 
bad some 200 ft. ahead, sees a me- 
an that looks solid. Second, the 
igle and spacing are such that a ve- 
that is weaving in between them 
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Fig. 2. The dividers are cast with a 
white concrete top scored to reflect 
light at night, 


will strike a corner of the front and 
rear divider, warning him that all is 
not well. The dividers produce a stac- 
cato sound when run over that is dis- 
concerting but not dangerous at mod- 
erate speeds. 

After the dividers are placed, a 
paint strip is placed on each side to 
improve the general appearance of the 
median and help to convey the idea of 
a solid no-crossing zone. 


Advantages over solid dividers 


In urban areas this type of medial 
divider has three distinct advantages 
over the solid or continuous type of 
raised median. 

(1). It is possible to place this 
type of median on existing pavements, 
which are wide enough for traffic 
needs but need dividing, with very 
little loss of existing pavement. They 
are particularly advantageous where 
the existing pavement is a three lane 


of a comparatively high type and in 
good condition. It is possible with this 
type of median to merely widen the 
existing pavement to the desired width 
and place the dividers in their proper 
position regardless of where they are 
placed on the crown. Drainage is not 
a problem with this type, whereas 
with the solid type a drainage system 
in the median itself or a wedge course 
to correct the crown is needed, both 
of which are expensive. 

(2). A solid median in an urban 
section would have to be opened quite 
frequently at drives, side streets and 
alleys, causing a series of short lengths 
of median which tends to reduce the 
effectiveness of a median. With this 
type, it is not necessary to open the 
median except at heavily traveled side 
streets (Fig. 1) since it is possible for 
a turning vehicle to either straddle a 
divider or run over them without too 
much discomfort. 

(3). The cost of a solid reflecting 
type median is approximately three to 
four times as great as with this type. 

Another possible use for dividers 
of this type would be at important 
intersections to channelize traffic at a 
relatively small cost. 

At the present, the dividers have 
been installed on Route U. S. 23 north 
of Columbus and on U. S. 40 east of 
the city and are performing in a very 
satisfactory manner. The dividers 
used on Route U. S. 23 were manufac- 
tured by the Permacrete Products 
Corp. of Columbus, Ohio. 


Fig. 3. To drivers the median zone appeors continuous, yet cars entering from a 
driveway can cross without trouble, as indicated by the tracks on the pavement 


in the foreground, 
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VERTICAL CURVES can be computed 
on a calculating machine of the shift- 
ing carriage type by considering the 
curve as a series of chords connecting 
the points at which elevations are de- 
sired. The rates of grade of the suc- 
cessive chords can be computed on 


Calculating-Machine Computation 
Of Vertical Curves 


Thomas C. Coleman 


Junior Civil Engineer, Massachusetts Department of Public Works, Boston, Mass. 


the machine followed by the com- 
putation of the elevations desired. At 
the P.V.C. and the P.V.T. an imagin- 
ary chord of zero length is inserted 
having the same rate of grade as the 


tangent. 
In the profile AB of the curve 





TABLE I—RESULTS OF CALCULATING MACHINE COMPUTATIONS OF GRADES 
AND ELEVATIONS OF VERTICAL CURVE ILLUSTRATED. 


Cc 


A Length of two 


successive 
chords 


7+00.0 


Station 


D 
Rate of E 
grade Elevation 
ret 





P. V. C. 74+42.8 |-—— 








— 0 
P. V. T. 8461.2 |—————— 


Unit of length used in coiumns B and C is 100 ft. 
listed in Table II, Column D-2. 





Imaginary chord 


Imaginary chord 
17 .472 


Entries in Column D are taken from the computations 
Entries in Column E are taken from the computations listed in Table ILI. 


TABLE II—CALCULATING MACHINE ENTRIES IN COMPUTING RATES OF 
GRADE (COLUMN D, TABLE 1). 


Carriage 


A B Cc 

Operation Keyboard Upper 
No. (Counting) 

Register 
* 


D 
Lower (Total) Register 
+e 


D-1 D-2 
Station 


P. C. of grade 


— —007 .428 0 1.36000000 | Starting position 


l-a 100000 .6419 
b 762100 .6419 


c 742800 .6419 | +000001 .0000 


— —007 .983 0 1.84014120 
— —000.000 O x .xxxxxxxx 
— —007 .621 0 1.84014120 


100000 .6419 
798300 .6419 
762100 .6419 


— —007 .621 0 1.48388670 
——000.000 O x .xxxxxxxx 
— —007 .428 0 1.48388670 


— —008 .612 0 2.47626410 
— —000 .000 O x. xxxxxxxx 


+000001 .0000 


100000 .6419 | +-000000 .6290 





— —007 .983 0 2.47626410 


— —008 .612 0 2.88001920 | Checking on grade of 
next tangent. 


* Unit of length used is 100 ft. The + and — signs indicate whether this motion is adjusted to count 
additions or subtractions. Upper register is assumed to be cleared after each time the machine is run. 


** Entire lower register is not tabulated, omissions being indicated by dashes — —. 


by x have no significance. 
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shown, the elevations in parentheses 
are to be computed, all the other datz 
being given. 

In Table I, which records the re. 
sults of the computations, Columns B 
and C are used merely for conveni- 
ence of exposition, while Columns D 
and E list the results that are to be 
obtained on the machine as herein. 
after described. 

A curvature factor is first obtained 
by dividing the total difference ip 
grades by twice the length of the curve 
2.88 — 1.36 
2 X 1.184 

The entries listed in Column D, 
Table I are computed on a ten-place 
machine as illustrated in Table II. 
The lower or total register on the car. 
riage carries both stations and rates 
of grade; and is started off showing 
the station of the P.V.C. (7 + 428) 
and the gradient of the tangent (1.36 
percent). For Operation 1-a the key- 
board shows 100000.0000 plus the 
curvature factor, or 100000.0000+ 
0.6419 = 100000.6419. 

The calculating machine is now 
run to advance the station (Colum 
D-1) by two of the intervals listed 
in Table I, Column A, to station 
7 + 62.1. At the same time the 
rate of grade (Table II, Colum 
D-2) will advance from that of the 
tangent (or imaginary chord) to that 
of the first real chord of the curve, of 
1.4839 percent, which is entered in 
Table I, Column D. Having advanced 
the station by two intervals, it is 
necessary to adjust the machine back 
by one of these intervals before carry 
ing the work ahead. Operations 14 
and l-c show one way of doing this 
which has the advantage of not dis 
turbing the setting of the curvature 
factor on the keyboard. This serie 
of operations is repeated until Oper 
ation 4 checks on the tangent ahead. 
If the curvature factor had been negt 
tive, as in the case of AC in the dit 








































in stations; or = 0.6419, 
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ol curve used to illustrate the 
ution of this type of problem by 
ns of a calculating machine. 


am, the entry on the keyboard 

nuld have been 100000.0000 — 
19 =: 099999.3581. 

Finally the elevations are obtained 
shown in Table III. Starting with 
station showing in the upper reg- 
or and its elevation in the lower, 
stations and elevations are ad- 


noed simultaneously by placing the 


CSREES ARE SS ERIN A NOREEN, ER RR ASANTE ERNIE IS ONES SO AAD ATES ERRATA 
TABLE III—CALCULATING MACHINE ENTRIES IN COMPUTING ELEVATIONS 
(COLUMN E, TABLE 1). 


| : 


A B Cc 
Operation Keyboard |Upper (Counting) 
No. Register 
* 


000001 .3600 


000001 .4839 
000001 .8401 
000002 .4763 


* Unit of length is 100 ft. 


rate of grade on the keyboard. Nega- 
tive grades are handled by adjusting 
the upper register to count subtrac- 
tions instead of additions. These re- 
sults are entered in Table I in Col- 
umn E, 

In the explanation for Table II the 
figures in the upper register (Column 
C) were not used. However these fig- 


raffic Divider Experiment Conducted 
At Seattle, Wash. 


Experiment is being made in Se- 
e, Wash., with a type of precast 
ncrete medial divider designed to 
ea variety of uses in traffic con- 


trol. The purpose was to develop a 
single standard unit useful for medial 
strips of variable widths, shearing 
lines, channelizing ribs and islands. 


concrete medial dividers, set at an angle, are used on Montlake Bivd., 
) @$ part of a traffic control experiment. As top photo shows, dividers have 
‘a! surfaces that reflect headlights from any angle. 
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— —0015 .2484727 
— —0015 .9145889 
— —0017 .4721816 


Lower (Total) 


Register 
=e 


— —0014 .3800000 | Starting position 
— —0014 .9620800 


Retain entries on the upper and 
lower registers after each opera- 
tion throughout. Keyboard to 
be changed as indicated. 


** The entire lower register is not used as indicated by dashes. 


ures are the same as those in Table I, 
Column C, being the combined length 
of two successive chords. In many 
cases these lengths are so easily ob- 
tained mentally that it is more con- 
venient to omit the stations from 
Table II, Column D. If this is done 
the work of adjusting the stations is 
eliminated. 


Although preliminary tests have been 
favorable enough to encourage several 
installations in Seattle, the type se- 
lected is regarded as experimental 
until it has been in use for a consid- 
erable period of time. 

The design shown in the accom- 
panying illustrations was chosen, 
after many comparisons, because of 
four advantages: (1) Vertical sur- 
faces incorporated into ends and 
sides that provide for headlight re- 
flection, making the surfaces conspic- 
uous from any angle of approach. 
(2) Symmetrical construction that 
makes the units serviceable for right- 
hand, left-hand or terminal positions 
without use of specials. (3) The ease 
with which traffic can cross over the 
medial lines in emergencies at slow 
speed and (4) Ease and speed with 
which these units can be installed— 
they weigh only about 100 lb. each 
and can be easily handled by two men. 
They are set on a bed of portland 
cement and sand about } in thick, 
without the use of dowels. 

Proof of the prominence with which 
these markers stand out on the road- 
way is afforded in complaints, re- 
ceived from a number of motorists 
stating that “12 or 14 in. is too high 
for dividers of this type.” The actual 
height is only 6 in.; plan dimensions 
are 16x34 in. 

These units were designed by 


J. W. A. Bollong, traffic engineer, city 
of Seattle, Wash. 
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An Interregional Highway System 
Proposed for Postwar Construction 


C. S. Hill 


Associate Editor (Retired), Engineering News-Record 


Contents in Brief—Creation of an interregional highway system of 33,920 
miles by the reconstruction or relocation of outmoded highways is proposed 
to Congress by the President in approving the report to him of the National 
Interregional Highway Committee. Work on the system would be under- 
taken as a postwar project and carried forward at the rate of about 
$750,000,000 a year for several years. Costs would be divided about equally 
between the states and the federal government. 


Provision of an interregional high- 
way system of 33,920 miles, to serve 
20 percent of the nation’s highway 
traffic, to require a construction ex- 
penditure of $750,000,000 a year and 
to furnish 468,500 man-years of em- 
ployment a year is the ambitious task 
proposed as an immediate postwar 
undertaking by the National Inter- 
regional Highway Committee. The 
proposed work would include mod- 
ernization of some existing routes and 
construction of new highways where 
modernization is impracticable. 


Committee appointed in 1941 


The National Interregional High- 
way Committee was appointed by the 
President in April, 1941, following the 
introduction into Congress of one of 
the perennial bills to authorize con- 
struction of a system of transcontinen- 
tal toll superhighways as a postwar 
undertaking (ENR April 17, 1941, p. 
574). The committee consisted of 
Thomas H. MacDonald, Coimmis- 
sioner of Public Roads, subsequently 
elected chairman; G. Donald Ken- 
nedy, then state highway commis- 
sioner of Michigan; Bibb Graves, 
former governor of Alabama; C. H. 
Purcell, then state highway engineer 
of California; Frederic A. Delano, 
chairman of the National Resources 
Planning Board; Harland Bartholo- 
mew, city planner, St. Louis; and 
Rexford G. Tugwell, then chairman 
of the New York City Planning Com- 
mission. It was instructed to assist 
the Federal Works Administrator in 
formulating a postwar program of 
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interregional highway construction. 

Worthy of note is the fact that this 
committee’s report gives no space to 
the question of building any part of 
the proposed interregional system as 
toll superhighways although it is 
probable that the committee was ap- 
pointed as a result of the renewed 
activities of the advocates of such toll 
roads. The report adheres to the 
principles laid down by the Public 
Roads Administration in 1939 in its 
report “Toll Roads and Free Roads.” 
That report asserted that a system of 
transcontinental toll highways was not 
feasible and recommended to Con- 
gress the formation of a system of 
free interregional highways through 
the modernization of the necessary 
parts of the federal-aid system (ENR 
May 11, 1939, p. 655). 

Significant in connection with the 
question of toll highways is the fact 
that the interregional system as pro- 
posed by the committee does not in- 
clude the Pennsylvania Turnpike, 
which is a toll highway. 


New study authorized 


In July of last year Congress di- 
rected Commissioner MacDonald to 
make a study of the need for a system 
of express highways throughout the 
United States, the number required 
and the approximate routes and cost. 
The current report, the President 
stated in transmitting it to Congress, 
should be considered as complying 
with that directive from Congress. 
The President added that early action 
in authorizing joint designation by 


January 27, 1944 


the federal government and the sr. 
eral state highway departments of , 
national system of interregional hich. 
ways is desirable in order to {acjjj. 
tate the acquisition of land. 

Special study was made of three jp. 
terregional systems of different mile. 
ages—one of 48,400 miles, one of 
36,000 miles, and one of 33,920 miles, 
In selecting these system routes the 
objective in each case was: “To jp. 
corporate within each of the several 
mileage limits adopted, those princi. 
pal highway routes which would reach 
all sections of the country; form 
within themselves a complete network. 
and jointly attract and adequately 
serve a greater traffic volume than any 
other system of equal extent and con: 
dition.” These systems were con: 
pared with each other and also with 
other systems previously considered 
by the Public Roads Administration, 
and selection settled upon the 33,920: 
mile system. 


Location for service 


The 33,920-mi. system connects di- 
rectly all cities of 300,000 or greater 
population; it reaches 59 of the 62 
cities having populations of 100.00) 
to 300,000, 62 of 107 cities of 9. 
000 to 100,000 population, 12! 
of 213 cities of 25,000 to 50,000 pop 
ulation and 295 of 665 cities having a 
population of 1,000 to 25,000. Com: 
menting on these figures the report 
says: “Any effort to reach a large! 
number of cities under 50,(00 popt: 
lation than are connected by the rec 
ommended system, it is believed mus 
result in a lowering of the averazt 
traffic volume served by the system # 
a whole.” Further, in respect to pop 
lation served, the report states tht 
while the 33,920-mi. system direc 
connects only 544 percent of all citié 
of 10,000 or more population the 
population of these cities is 82.0 pe 
cent of the total urban population “ 
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the nation. Again while the system 
routes traverse only 34.3 percent of 
the counties of the United States these 
counties have 45.2 percent of the 
rural population of the nation. 

The cities of 10,000 or greater pop- 
ylation connected by the 33,920-mi. 
«ystem are in general the more impor- 
tant manufacturing cities. Numeri- 
cally only 544 percent of all such 
cities, they account for 82 percent of 
the total value added by manufacture 
in all. The counties traversed by the 
system routes account for 43.3 percent 
of the total value of all farm products 
sold or traded in the nation as a 
whole. In the cities connected and in 
the counties traversed, also, is cen- 
tered 68.7 percent of the motor car 
ownership of the country as of 1941. 


Right-of-way reforms 


The report lays stress on reforms 
needed in laws and processes for ac- 
quiring highway rights-of-way. “The 
greatest single impediment,” it says, 
“to the timely realization of desirable 
road improvement has been the difhi- 
culty of acquiring the necessary 
rights-of-way.” The causes are: (1) 
Failure to plan and provide funds 


sufficiently in advance of construc- 
tion, and (2) cumbersome and time- 
consuming land acquisition processes 
required by the laws of most states. 

These views were endorsed by Brig. 
Gen. Philip B. Fleming, Administra- 
tor, Public Works Agency, who said 
in transmitting the report to the 
President: 

“The recent act of Congress (Public 
Law No. 146—78th Congress) pro- 
vides for payment of the federal share 
of the right-of-way costs of postwar 
projects only after construction has 
been actually begun. The states are 
required to advance from their cur- 
rently reduced revenues, for the pe- 
riod of the war, the whole cost of 
rights-of-way acquired. Their inabil- 
ity to do this in many cases means 
that essential rights-of-way will be 
lacking when construction should be 
started, and the purpose of the wise 
provision that has been made for ad- 
vance planning will thus be in large 
measure defeated. Moreover this 
right-of-way obstacle is likely to be 
most serious in the case of the very 
important projects that are being de- 
signed to relieve traffic congestion in 
cities, projects that will afford, if 


they are ready, large employment in 
the precise places where the need of 
employment will be greatest. 

“To remedy this unfortunate defeat 
in the preparatory measures that have 
been taken, I strongly recommend 
Congressional action to permit the 
federal government to pay promptly 
its proportionate share of the costs of 
rights-of-way acquired in anticipation 
of postwar highway improvements.” 

The report points out that a com- 
plete remedy for right-of-way acqui- 
sition delays will require revision of 
legally established methods in many 
states. In 55 jurisdictions examined 
it was found that 320 such methods 
were in use, “with nothing inherent 
either in the nature of the govern- 
mental units exercising the power or 
in the public uses for which the lands 
are acquired to require such varied 
treatment.” 

Adequate widths of rights-of-way 
are stressed. The minimum required 
for urban sections will generally be at 
least as great as the depth of city 
property lots. In most cases, how- 
ever, a fully adequate provision for 
city sections will require the acquisi- 
tion of block-wide strips. For rural 


1. The general location of the routes proposed for the 33,920-mile interregional highway system are shown on this 
P- Fine! locations in most instances will not be made until fuller studies can be carried to conclusion. 
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sections, especially of two-lane roads, 
the width acquired should provide for 
any surface widening that may be 
reasonably anticipated. In addition 
the width should provide for a mar- 
ginal strip on each side to prevent 
close crowding structures. 


Roadway design 


Extensive basic instructions are 
given for roadway design. The con- 
struction-controlling requirements are 
briefly as follows: 

1. Facilities to serve a mixed traf- 
fic of passenger cars, busses, trucks 
and tractor-trailer and _ semitrailer 
combinations estimated as of 20 years 
after construction. 

2. Roadway and structures to pro- 
vide for (in number and frequency 
as estimated for 20 years after con- 
struction) vehicles of the following 
dimensions and weights: Width 60 
in.; height 124 ft.; lengths, single 
vehicles 35 ft.,; tractor semitrailer 
combinations 50 ft. and other com- 
binations 60 ft.; weights according 
to the formula. W = C (L + 40) in 
which W is gross weight in pounds, 
L is the length between forward and 
rear axles and C is a coefficient 650 
for L less than 18 ft., and 750 for L 
greater than 18 ft. 

3. Sections in or approaching 
cities and at least one mile long, when 
intersections are } mi. or less apart, 
are to be considered as urban sections 
regardless of official city limits. 

4. Rural sections to be designed 
for safe travel for speeds not less than 
as follows: In flat topography, pas- 
senger cars 75 mi., and trucks 60 mi.; 
in rough terrains, passenger cars 55 
mi. and trucks 35 mi. For urban sec- 
tions the design is to be for passenger 
car speeds of 50 mi. and truck speeds 


of 35 mi. 


Allotment of costs 


No estimate of total cost is at- 
tempted. It is estimated that roads 
carrying up to 1,000 vehicles a day, 
about 21 percent of the rural mileage 
of the system, will cost from $40,000 
to $60,000 a mile, and roads carrying 
from 1,000 to 2,000 vehicles a day, 
about 29 percent of the rural mileage 
of the system, will cost from $50,000 
to $70,000 a mile. For roads of 
2,000- to 3,000-vehicle traffic the esti- 
mates are indefinite. Under the most 
favorable conditions the cost would 
probably be little greater than for 
roads in the 1,000-to-2,000-vehicle 
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class. Where extensive four-lane con- 
struction is required and on sections 
serving traffic approaching the upper 
limit of the range, the cost might 
closely approximate that of complete 
four-lane construction. This con- 
struction as proposed for a 3,000- to 
15,000-vehicle range (about 30 per- 
cent of the system mileage) would 
probably cost from $100,000 to 
$700,000 a mile. 

The previous figures relate to the 
rural mileage of the system. For 
urban roads, the report says, to give 
costs in relation to traffic volume is 
unpracticable, 


Division of costs 


In respect to the division of road 
costs between states and nation the 
report considers the following recom- 
mendation to be vital: 

In spite of the recognized needs for 
highway improvement and notwith- 
standing the widespread need for em- 
ployment, local expenditures for high- 
ways, both for construction and 
maintenance, were reduced during 
the depression by amounts at least 
equal to the increases in federal ex- 
penditure, so that the employment 
purposes of the federal government 
were largely or completely nullified. 

To forestall a similar defeat of any 
postwar effort of the federal govern- 
ment to provide, through highway 
construction, for increased employ- 
ment, the committee recommends a 
return to the tested principles of the 
Federal Highway Act which require 
(1) the federal contribution to con- 
struction to be matched in substan- 
tially equal amount by the states, and 
(2) the states to maintain the high- 
ways built with federal assistance. 
Whatever may be the cooperating 
governments, whether state, county, 
or city, the committee recommends 
the application of these principles in 
fixing the amount of the federal and 
local contributions. 


Rates of expenditure 


On the basis of a national annual 
income of 100 billion dollars the re- 
port considers 15 billion dollars as 
reasonable and desirable for all 
classes of construction and mainte- 
nance, public and private. Reasoning 
from the figures of past construction 
it is estimated that the requirement 
of private construction will not reach 
an average of 8 billion dollars a year. 
Of the 7-billion dollars remaining for 


public construction a reason )le oy; 
mate, based on past records. js ,,, 
half or 34 billion dollars 
roads construction and ma 
Assuming a minimum of 3 }jljj,, 
dollars and deducting $75:).000..%y 
for maintenance, there remains 9! 
billion dollars for construction, 
As the interregional highway yc. 
tem is designed to serve 20 percent of 
the total street and highway traffic of 
the nation, the report states that this 
would indicate that 20 percent of the 
2.25 billion dollars for highway cop. 
struction, or 450 million dollars per 
year, should be spent on that system, 
The committee believes, however, that 
this should be raised to 30 percent 
(675 million dollars) or to 750 mil. 
lion dollars because of the greater 
road-use-tax revenue that the system 
will stimulate. 
With due regard to the needs of 
improvement within and without the 
interregional system, it is the commit- 
tee’s opinion that expenditures in the 
immediate postwar years at the rate 
of $500,000,000 per year on urban 
sections and $250,000,000 a year on 
rural sections are necessary and can 
be achieved without jeopardy to the 
essential improvement of other paris 
of the entire road and street system. 


5 One. 
r public 
tenance e, 


Employment created 


Using records of highway con 
struction employment accumulated by 
the Public Roads Administration it is 
estimated that highway construction 
will furnish 19,350 man-years of di- 
rect and 43,120 man-years of indirect 
employment for each $100,000.00 
expended annually. Under the same 
conditions highway maintenance may 
be expected to provide 54,500 man- 
years of direct and 26,550 man-years 
of indirect employment for each 
$100,000,000 expended annually. (n 
the basis of these estimates, the totd 
highway program of 3 billion dollars, 
consisting of $2,250,000,000 for com 
struction and $750,000,000 for main- 
tenance, indicated previously as the 
probable essential postwar prograll, 
will afford 840,000 man-years of di: 
rect employment and 1,160,000 mar- 
years of indirect employment. 
these totals, the interregional syste™ 
constructed at the recommended rat 
corresponding to an annual expendi: 
ture of $750,000,000, would employ 
each year 145,100 man-years directly 
and 323,400 man-years indirectly, 
a total of 468,500 man-years per ye" 
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The Alean Highway 
was not child’s play 


Exide Batteries are specifically designed to crank a Diesel 
‘ngine under all conditions. On the Alcan Highway, the “short 
oute to Tokio,” operation of “‘off-the-highway” equipment 
s required many times at 55° below zero. Not only did they 
have to plow through some of the roughest, muddiest country 
»n this continent but, very often, had to buck snow drifts up 
» 5 and 6 feet deep. The fact that the road went through 
way ahead of schedule is a tribute to the men on the job and 
he equipment they used. 


Many of the bulldozers, tractors, and trucks used on this 
artime project were equipped with Exide Batteries. Their 
xtreme dependability, long-life, and ease of maintenance con- 
ibuted much to efficiency and speed of that equipment. There 
no question about the superiority of Exides. Hot or cold, 
in or shine... Exides pack tremendous reserve power at 
high voltages. When you buy an Exide, you Buy to Last. 
ake care of it and Save to Win. 


Follow these four simple rules 
for battery care 


3 Keep the battery fully charged 

—but avoid excessive over- 

] Ker adding approved water charge. A storage battery will last 

at regular intervals. Most local longer when charged at its proper 
woter is safe. Ask us if yoursissafe. voltage. 


Record water additions, voltage, 
2 : — ir iieay gaete ace ary 4 and gravity readings. Don't trust 


ct all times. This will insure maximum pte aoa ; an Source 
protection of the inner parts. history. Compare readings. 


If you wish more detailed information, or have a special battery mainte- 
nance problem, don’t hesitate to write us. We want you to get the long- 
life built into every Exide. Ask for booklet Form 2399. 
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THE ELECTRIC STORAGE BATTERY COMPANY 
j Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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CONTRACT UNIT PRICES 


What contractors are bidding on different kinds of construction work 


AIRPORT CONSTRUCTION 
MARTINSBURG, W. VA. 


OWNER: Civil Aeronautics Admin., First Region, LaGuar- 
dia Field, N. Y. 

PROJECT: Construction of two runways 5,000-ft. by 150-ft. 
and taxiways 2,000-ft. by 50-ft., together with the necessary 
apron, including grading, draining and paving. Work is 
located at the Martinsburg Municipal Airport in Berkeley 
County, about four miles southwest of Martinsburg, W. Va. 
Bids were asked on both bituminous and concrete paving for 
airport. Results of bidding on both types of pavement are 
shown in the tabulation below. 

CONDITIONS: Contractor to furnish all materials with the 
exception of 100 feet of 24-in. pipe which is to be removed 
from existing line and relaid. Time for completion: Schedule 
I, 150 calendar days; Schedules II and III, 60 calendar days. 
Notice to begin operation of contract is expected to be given 
in the spring of 1944. Rail and highway transportation facili- 
ties available. Wage rates are: skilled labor, $1.00 to $1.50 
per hour; semi-skilled, 80 to 8744c.; and common, 66c. 
BIDS: Bids were opened December 15, 1943. Nineteen bids 
on Schedule I, Preparation of Site, ranged from $524,465 to 
$988,975 ; twenty-five bids on Schedule II, Paving (concrete), 
ranged from $409,100 to $596,500; and twenty-one bids on 
Schedule III, Paving (bituminous), ranged from $414,724 to 
$784,660. Engineer’s estimates were: Schedule I, $655,281; 
Schedule II, $477,500; and Schedule III, $491,890. Contract 
not yet awarded. pe 


Schedule I—Preparation of Site 


F BIDDERS: Completion time, 150 Calendar days. 

e Constr. Corp., Meriden, Conn. (low bidder) . . $524,465 
. D. Kessler, Inc., Northumberland, Pa 624, 
ohn Arborio, ate Poughkeepsie, N. Y 


- 


° 


- 


ps? 
Far 
8 


kins Co., Inc., Cam o4 
Engr. ‘& Constr. ees N. Y. 
e Grandview Co., Mt. ernon, N. Y 
. D. Cline, Raleigh, N. C 
eter Mitchell, Inc., and Paul Bacco & Son, Inc., 
Greenwich, Conn. 
11. Tillman, Dayton, Ohio 
12. Frank Stento & Son, Binghamton, N. Y. 
= S. J. Groves & Sons Co., Ridgefield, N. os Src Saute 875,126 
4. Del Balso Contsr. Corp, New York, N. 
15 Rusciano & Son Corp., Bronx, NN. 2,294 
16, Potts & Callahan Contract. Co., Inc., Stic Md.. 893,281 
17. Central Pennsylvania Quarry, Stripping & Constr. 
Co., Hazleton, Pa 
18. Reiss & Weinsier, Inc., Brook] 
fano Contr’g. Corp., Jamaica, ee 
19. John B. Schultz Contr’g. Co., Inc., Buffalo, N. ¥. 


Usrr Paices 


(1) (2) (3) 
$15,000.00 $5,000.00 sae 
400.00 400 


300.00 200.00 
° 
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. 940,683 
. 988,975 
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Feet tan. 2' 500 1, ; 


Schedule peiaiesien heitags (concrete) 


LIST OF BIDDERS: Completion time, 60 calendar days, 
1. Lane Construction Corp., Meriden, Conn. (low bid- 
der). (Only in combination with Schedule Bs 
. Union Paving Co., Philadelphia, Pa.. 
. Peter Mitchell, Inc., and Paul Bacco & ‘Son, Inc., 
Greenwich, Conn. ree 
DuBois Constr. Corp., New York, N. Y.. 
. Larkins Co., Inc., Camp Hill, Pa 
. Walker Brothers, Chambersburg, Pa... 
. F. D. Cline, Raleigh, N. C ivory 
W. H. Armstrong Co., Inc., Washington, D. C..... 48% 
Lane Construction Corp., Meriden, Conn. (Schedule 
II only) . . $29 
0. S. J. Groves & Sons Co., Ridgefield, N. J..... 
. L. G. DeFelice & Son, Inc., North Haven, Conn..... 472f 
. Reiss & Weinsier, Inc., Brooklyn, N. Y., and Tufano 
Contracting Corp., jamaica, N. Y 6455 
. D. V. Frione & Co., Inc., New Haven, Conn. 
14. Rusciano & Son Corp. ., Bronx, N. Y 
. F. D. Kessler, Inc., Northumberland, Pa.. 
‘ oe & Callahan Contracting Co., Inc., Baltimore, 


: John B. Schultz Lamang Co., Inc., Bosley X N. Y. #50 
. F. S. Tillman, Dayton, O 5009 
. Seaboard Constr. Corp., Philadelphia, Pa. 
. Bero Engr. & Constr. Corp., Buffalo, N. Y 
. John Arborio, Inc., Poughkeepsie, N. Y.. 
. Union Building & Constr. Corp., Passaic, N. J. 
. Robert W. Cleveland & Co., East Conaee, N. J. 

24. The Grandview Co., Mt. Vernon, N. Y 

25. John M. Francesa, Charleston, W. Va 


a 


wp wh 


OID 


Unrr Prices 

Quan. (i) (2) q 

500 c. y. $1.00 $2.0 & 
180,000 s. y. 2.27 2.34 


Item 
2. 8-in. concrete paving, Class A 
Schedule I1l|—Airport Paving (bituminous) 


LIST OF BIDDERS: Completion time, 60 calendar days 
1. Lane Constr. Corp., Meriden, Conn. (low bidder). 
(Only in combination with Schedule I) . 
2. Bero Engr. & Constr. Buffalo, N. Y. 
3. Larkins Co., Inc., Camp P 
4. Walker Brotha 


only) 
7. Potts 1 Callahan Contr. Co., Inc., Baltimore, Md. 
8. Del Balso Constr. Corp., New York, N. Y.. 
9, R. B. Tyler Co., Monroe, N. Y 
10. F. D. Cline, Raleigh, N. C............... 
11. Robert W. Cleveland & Co., East Orange, N. J. 
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SPEED TOMORROW'S HIGHWAYS 


‘Incor’s War Record Points Way 
to Time-Saving Economy 


OTHING less than all-out speed in making 

up the war-enforced, highway-mileage 
deficit will save the nation from a serious case 
of post-war hardening of the highway arteries. 
‘Incor’ 24-Hour Cement can help solve this prob- 
lem—dependable high early strength which 
rushed America’s war plants to completion, can 
provide the same two-fold advantage of speed 
and economy in meeting this highway need. Use 
‘Incor’ at critical points—intersections, bottle- 
necks, cloverleafs, bridges. Earlier use saves costly 
detours—long-time durability saves maintenance 
cost through the years. 


Forward-looking Louisiana built Nesser-Mis- 
sissippi River Bridge Highway to carry South’s 
heaviest traffic around Baton Rouge. Planned for 
maximum advantage, both to motorists and tax- 
payers, T. L. James & Co., Inc., Ruston, La., used 
‘Incor’* at key intersections, saving 12 days’ 
traffic-hazard detouring around “green” concrete. 
In all other paving, Lone Star Cement was used. 
Selective use of these two high quality Portland 
cements points the way to progress. 

*Reg. U. S. Pat. Off. 


ONE STAR CEMENT CORPORATION 


Offices: ALBANY + BIRMINGHAM + BOSTON + CHICAGO + DALLAS + HOUSTON + INDIANAPOLIS + JACKSON, MISS. 
KANSAS CITY, MO. + NEW ORLEANS + NEW YORK + NORFOLK + PHILADELPHIA + ST. LOUIS + WASHINGTON, D.C. 


E STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST CEMENT PRODUCERS: 15 MODERN MILLS, 25-MILLION BARRELS ANNUAL CAPACITY 
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12. Standard Bitulithic Co., New York, N. Y. 489. 

13. John B. Schultz Contr. Co., Inc., Buffalo, N. Y...... 500,995 

14. Murphy Constr. Co., Morgantown, W. Va 

15. Allegheny Asphalt & Paving Co., Pittsburgh, Pa... 524,350 

16. Union Building & Constr. Corp., Passaic, N.J 526, 

7. F. D. Kessler, Inc., Northumberland, Pa........... 528,790 

18. Union Paving Co., Philadelphia, Pa 

19. John M. Francesa. Charleston, W. Va. 

20. Reiss & Weinsier, Inc., Brooklyn, N. Y., and Tufano 
Contr. Corp., Jamaica, N. Y. 

21. John Arborio, Inc., Poughkeepsie, N. Y....... 


Unrr Prices 


644,720 
784,660 


° f 

< § 

- 
= 
o 
8 
s 
a 
= 


BESee xessepm 


= SaSanw wow we 


Beuessss 352853 
SBSSSSsF FFB: 
Sssesssy ssssss 
oo, BaBarwrw www ot 
SSRSRSRS RRKKSSS 
oo, BaBSeror oro oh 
’ RBeBeexeese 2Se5sEs 


INTERCEPTING SEWER, CLEVELAND 


OWNER: City of Cleveland, J. C. Wenrick, city engineer. 


PROJECT: Reconstruction of Big Creek intercepting sewer 
from Jennings Road, S.W., to Cuyahoga River in Cleveland, 
Ohio. Involves clearing site, necessary excavation, construc- 
tion of circular brick sewer and appurtenances; and retain- 
ing wall. Four alternates were allowed as follows: (A) Re- 
construction of existing pipe (paved invert) and concrete 
retaining wall; (B) Reconstruction of existing pipe (paved 
invert) and metal bin-type retaining wall; (C) New 60-in. 
metal pipe (lined) and concrete retaining wall; (D) New 
60-in. metal pipe (lined) and metal bin-type retaining wall. 
Contract awarded on basis of Alternate C. 

CONDITIONS: Contractor to furnish all materials. Rail, 
highway and water transportation facilities available. Cleve- 
land wage rates are: skilled labor, $1.55 to $1.875 per hour; 
and common labor, $1.00 to $1.25. 


BIDS: Five bids were received December 2, 1943, ranging 
from the contract low of $38,563 to $54,990. 


LIST OF BIDDERS: (Alternate C, new pipe and concrete 
— 
. Domenic Nero Constr. 
tract) 
2. National Engr. & Contracting Co., Cleveland, Ohio 


3. National Construction Co., C leveland, Ohio 
4. D. M. Sylvester & P. DiPaolo Constr. Co., Cleveland, 


Ohio 
5. Lake City Constr. Co., Cleveland, Ohio 


Cleveland, Ohio (con- 
$38,563 
38,591 
41 


Co., 


Unrr Prices 


Item Quan. (1) (2) 


1. Clearing the site Tamp Sum $1,000.00 $1,200.00 $1, 
2. Excavation of site 100 c. y. 5.00 12.00 


55.00 
35.00 


0 43.00 
squared-ont 38.00 
“sauared.out bottom, 6” 3” 


. Cia - Oe. brick increaser, 
9. Emergency outlet chamber. . .. 
10. Drop manhole, complete ....... 
11. Manhole on 6’ 3” brick sewer... 
12. Headwall on 4’ brick sewer, 


2 eee 


14. Connect brick sewer to 


15. 
16. 


17 een ad 
18. 


65.00 
50.00 
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Metal Bin-Type Retaining Wall Alternate | -, award) 
Unrr | ices 


Qua, =) 
ecavation tod A (ole tpe).. 300 s. f. $7.67 00 

20. Excavation and fill (bin-type) .. . oe... 3.50 o 

21. Additional backfill Dei 7c y. 3.50 4.00 


Item 


Concrete Retaining Wall Alternate (award) 
Uni Rs 
(1) 
cone. wall).. 
3s. Acai eet (cone. wall).. 
Reconstructing Existing Pipe Alternate (no award) 
Unrr ! ices 
len Quan. @ a: cae 
Reconstruct exist. wr. iron pi PF 
=. se invert 
No. Lump Sum $12,850.00 $13,575.00 $13,009 
27. As shove, at Trestle No.8. . Lump Sum 12,912.00 12.750 0 12,50 
New 60-in. Metal Pipe Alternate (award) 
Unrr Prices 
(1) ® 
$53 .00 $54.00 gy 
53.00 49.00 4 


Item ‘ Quan. 
28. New 60-in. ee at. ait 


HIGHWAY AND BRIDGE, VIRGINIA 


OWNER: Virginia Department of Highways, Richmond, 


PROJECT: Construction of 2.457 miles of waterbound me- 
adam mixed in place cold bituminous surface treatment, fx 

intersection of State Route 211 (near Buckland) to poiny 
2.457 miles south of intersection, on State Routes 295 and 632 
in Fauquier County, Va. Also bridge over South Run fr 

Sta. 87+-26 to Sta. 87+74. Bridge is reinforced concrete; 
span on 30-deg. skew; length 48-ft.; roadway 26-ft. clear 


CONDITIONS: Contractor to furnish all materials and o 
plete work in 120 calendar days. Highway transportation 
facilities available. Prevailing wages to be paid. 


BIDS: Seven bids were received December 21, 1943, rang 
ing from the contract low of $75,009 to $98,958. 


LIST OF BIDDERS: 
1. Blackwell Engr. & Constr. Co., 
tract) 

. Corson & Gruman, Washington, D. C....... 
. Echols Bros., Inc., Staunton, Va 

4, Kent & Co., Richmond, Va 
. M.S. Hudgins, Roanoke, Va......... 
. Pendleton Constr. Corp., Wytheville, Va. 
. W. W. Sand 


ers, Warrenton, Va 


Warrenton, Va. (con- 


(1) 
$300.00 
42 
32.00 
1.15 
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te project marker 
. No. 13 stone for subgrade treatment. 
. No. 13 stone for entrances 
Plain concrete curb 


mS See ee SFE 
BRensesesurszsez: 


errr 
ae" 


Bos: 


RO CR 
zs 


SaAVssSSRsassssas 
wow — —Wwrenro—rwr 


= 


Unrr Prices 


Items ; (1) (2) 

20. Class A concrete, superstr $32. $35.00 
21. Reinf steel, superstr 6 
22. Clam B oon %. 32.00 
6. 
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Airplanes! 


Where Texas cotton grew three years 

ago, deadly war planes stream forth today 

from a mammoth 70-acre plant, the first unit 

yf which was designed, speeded to completion, 

Fand in production in 119 working days—a rec- 

~ ord as yet unequaled in airplane plant construction. 


This plant, and a 40-acre unit at Kansas City — also 
completed in record time, were built for North Amer- 
ican Aviation, Inc., designers and builders of the 
world famous B-25 Mitchell bomber, P-51 Mustang 
fighter and the A-36 Mustang fighter-bomber. 


Both plants are without windows — blacked out per- 
manently so more than 30,000 workers can continue 
at top speed night and day under high level fluor- 
escent lighting. Automatically-controlled 
temperatures and ventilation help main- 

tain high efficiency the year around. 


These huge North American Aviation plants 
are another example of Turnbull engineering 
skill and construction “know-how” that as- 
sure maximum production in the shortest 
possible construction time. Whether you 
plan on new, modernization or con- 

version projects, a discussion of 

Turnbull engineering advantages 

will be of vital interest"to you. 


J. GORDON 
TURNBULL 


iN CONSULTING 
® ENGINEERS 


© \ 2630 Chester Ave., Cleveland, Ohio 
w) Branches: Dallas and Kansas City 
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DISTRIBUTORS 


Headquarters for 
MACHINERY and SERVICE 


... Minneapolis & Duluth—Thorman W. Rosholt Co. 
Jackson—Mississippi Road Supply Co. 
St. Louis—Missouri-illinois Tractor & Equip. Co. 
Kansas City—Noel V. Sac 
. Billings—industrial Equipment 
Gece anata fenter A tees Unebeny 
..Reno—Altied Equipment, Inc. 


Albagy—Slade Tractor Co., Inc. 
.....Raleigh—J. B. Hunt & Sons 
. . .Fargo—Myhra Equipment Company 
.Cleveland—Gibson-Stewart Company 
Cincinnati—H. P. Kelly Equipment Co. 
E. 


Cambridge—C. E. Major 
.. Tulsa & Guthrie—C. L. Boyd Company, inc. 


. .Portiland & Eugene—Howard-Cooper Corporation 
ae Culvert & Equipment Co. 
Company 


Nashville—industrial Tractor & = Co., Inc. 
Memphis—Road Builders Equipment Co. 

..Dallas & Houston—Crowning-Ferris Machinery Co. 
San Antonio—Jess McNeel Machinery Co. 
Plainview—Plains Machinery Company 
Salt Lake City—The Lang Company 
Montpelier—Vermont Road Equipment Co. 
Richmond—Municipal Sales Company 
Roanoke—Roanoke Tractor & Equipment Corp. 

... Spokane, Seattle, Walla Walla— 

Howard-Cooper Corporation 


. .Charieston—Charieston Tractor & Equipment Corp. 
Eau Ciaire—Bark River Culvert & Equipment Co. 


a3 


Te ee ee 








NEW 
TO THE 


Underwater Cutting Torch 


A wide cut, so desirable in under- 
water cutting, is possible with a new 
electric torch, it is claimed, which oper- 
ates on a 300-amp. welding machine. 
No hydrogen is required to operate the 
torch, and it has been found that only a 
small amount of oxygen is necessary. 

The torch is simple to operate, and its 
cutting efficiency is not affected by the 
depth of the water. It uses electrodes 
12 in. long, made of brass tubing and 
cast iron rod. It will cut iron and brass. 
and the metal cut need not have a clean 
surface.—Swafford & Hancock, Box 
566, Batesville, Ark. 


Paint Stick 


Handy and clean as a pencil, the new 
Markal “B” paint” stick is especially 


adapted to marking icy, wét or oily 


metal surfdces, it is claimed. This 
weatherproof paint stick is long lasting, 
and is made in a variety of colors for 
easy, permanent identification purposes 
and for piece work marking.—Markal 


Co., 6 East Lake St., Chicago, Ill: 


Continuous Printers 


Any convenient table or bench will 
serve as a base for two new compact, 
portable continuous printers, according 
to the manufacturer’s announcement. 
These “B-1” and “B-2” models are said 
to produce clear blueprints or direct- 
process black and white prints up to 44 


AIDS 
CONSTRUCTOR 


in. wide, in any lengths, at a speed of 
42 in. per minute, and to cost only Je, y 
1¥4c. per sq.ft., including labor. Th 
printers plug into any standard electric 
outlet, and the Cooper-Hewitt mercury 


vapor tube lamps, mounted horizontally, 
give uniform overall light intensity, 
Clear, hand polished contact glass and 
sliding contact insure clear, clean & 
posure. 

Both models—B-1 and B-2—are fn- 
ished in olive-green wrinkle baked 
enamel, and are 16x16x62 in. The ball 


‘bearing equipped, variable-speed drive 


provides a wide speed range, and no ly 
brication is required.—Peck & Haney, 
4327 Addison St., Chicago, Ill. 


Powerful’ sDenacater 


Believed to be. ‘the most powertil ¢ gen: 
erator in the ‘world for its size, the ner 
EPCON portable generator B-30 deliv 
ers 3,000 watts, 110-volt“AC, 60 cycle, 

io Se 


and weighs only 305 Ib. It is 34 in. lou 

including the base, and 26 in. high. 
The generator’s field ring is hist 

grade annealed cast steel, and cast ita 
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Everywhere... 
throughout Industry . . . from 
coast to coast, APS Protected 
Steel Sheets have proven their 
superiority, withstanding the 
most severe weather conditions, 
as well as salt laden air, acid 


fumes and gasses. APS requires” 


neither painting, finishing, nor 
other maintenance. 

APS sheets are readily avail- 
able, easy to install, a favorite 
with industrials, chemical plants, 
fisheries, storage houses, and 
every type of essential structure. 


PROTECTED STEEL 
PRODUCTS CO. 


General Office and Plant, 
WASHINGTON, PA 


| Whiting Corp., 
| Harvey, Iil. 





fittings secure both the generator and 
the Briggs & Stratton engine to the oak 
sled runners which serve as the base. 
End bells are of open design, like a 
wheel with spokes. Dust covers are of 
light-weight steel spinnings; generator 
pulleys of cast steel dises.—E 
Products Consolidated, Seattle, Wash. 


Welding Positioner Service 


A complete service, covering design 
and construction of special welding posi- 
tioners, has been announced. The Whit- 
ing welding positioner, it is said, facili- 
tates downhand welding, saving both 
cost and operating time. No overhead 
cranes are tied up during the welding 
process. The positioner comes in sizes 


| ranging from small hand-operated units 


to machines of over 20-ton capacity.— 
Quickwork Division, 


o a e 


Heavy-Duty Engine 


Built to give continuous service and 
long life, a new Model D140 four-cylin- 
der valve-in-head engine has a piston 
displacement of 140 cu. in., and devel- 
ops up to 33 hp. at 2,400 rpm. The 


| valve-in-head arrangement and wet cyl- 


inder sleeves ard two of the more im- 
portant features. 


Model D140 has a drop forged, coun- 


terweighted crankshaft, large main 
bearings, vertical magneto, precision 
bearings, oil bath air cleaner, valve seat 
inserts, full pressure lubrication and 
conveniently located controls, Com- 
pletely housed, the unit has smooth, 
modern contours.—Le Roi Co., 1706 S. 
68th St., Milwaukee, 14, Wis. 


Spring Hanger 


Designed to minimize changes in pipe 
supporting force, it is believed that a 
new pre-engineered spring hanger will 
be a welcome device. After computing 
the load, a size of hanger may be se- 
ected from 14 stock sizes, for loads 
from 84 to 4,700 Ibs. 

Of all-steel welded construction, 
which meets the pressure piping code, 
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Here Is Your Ni ares; 
Worthington Dis: ‘ibutor 


For Sales, Rentals and 
on BLUE BRUTE Portable 
Rock Drills and Air | 

See our full page ad.on 


ALABAMA 

. 2 Tractor & Equipme:, 
Phoenix — Smith Booth Usher Co: 
ARKANSAS—Fort Smith — R. A. \ 
Little a R. A. Young & Son 

Vee kant Smith Booth Ush 

— Smi 

San Francisco—Edward F, Hale Co ae 


COLORADO 
Standard Machine Works 


Boulder — 
Oo toed The MCT he The Holmes-T; 
‘alcott Company 
GEORGIA — 
Atlanta — Tractor & Machinery Co., Ino. 
TLLINOIS— Chicago Kennedy- Cochran Co, 
ord Pah hyquipment Co. 
INDIANA 
Indianapolis — Reid-Holeomb Comy pany 
IOWA— Des Moines— Electrical Eng. & Constr. Co 
nn oiler eagle Engineering Equi meat Cs 
Y — Harlan — Hall Equi pment 
Louisville— Williams Trac 


A ail we.¥8 
—Wm. urgi Equipment Co 
MAINE — ~ Eileworth — Murray Machinery on 
MARYLAND 
Baltimore — D. C. Elphinstone, Inc. 
MASSACH UsETT NS} 
Boston — P. I. an anne Company 
Soe - Field & Son, Inc 
ingfield The Fiolines Taleo? Company 
Mi HIGAN 
pee hp H. Anderson Company, Inc, 
MINNESO 
Tbbing Arrowhead ee & Supply Co, 
inneapolis — The George Ryan Com 
pe ee Mathes 0 pein Cone 
nsas City — Mac tinery & Supplies Com 
nat ee RET Soeniea nat 
— Helena— neering W. 
NEW HAMPSHIRE a 
West Lebanon—P. I. Perkins Company 
NEW JERSEY 
Hillside—P. A. Drobach 
North en—American Air Compressor Corp. 
NEW MEXICO 
schbegre ue ue ~~ The Harry Cornelius Company 
po Ben Larkin a eee ment Company 
eet. ae thw Tractor & Machy. Co., Ine, 


— MacDougall Equipment Co. 
Bane _ ae w & 5 Company I ne. 
Pie -Lembo Machine Corp 
Mioditos | _ “3.T l, Inc. 
ork—Hubbard & Floyd, Inc. 
Freeborn Equipment Company 
_ % P. Butts, Inc. 


ened tCo 
NOnTH ¢ CAROLIN i Racin — 


urban — Foaabiatiadis Supply Company, Ine. 
ono Cincinnati — The Finn Equipment 
Cleveland — Gibson-Stewart Company 
Marietta — Northwest Supply & Equipment Co. 
Toledo — M. W. Kilcorse & Company 
OKLAHOMA 
Oklahoma City — Townsco Equipment Co. 
oper 
‘ortland — Andrews Equipment Service 
PEN NSYLVANIA 
Easton — Gomme 


“orem 
aa 153 


any 
og & Son 


Tractor Comp: any 


n Equipment Company 


en —_ ‘John McC. Latimer Company 
& Company 


SOUTH CAROLINA 
Columbia — Bell-Lott Road Machinery Co. 
SE sie Equipment Co 
oux mpire pmen 
 eisslonaptan: = Delaes ante Op 
ttan — James Supp! eee 
eee re n- Weeaner-Wilkinso 
— Tri-State Equipment wha 
rExAg— pes, Shaw men. Company 
— pment So. 
Houston — Dye W: niea apply Co. 
San Antonio — Patten hinery Compan: 
UTAH — Salt Lake City — The | Lang Co. 
VIRGINIA 
Richmond — Highway Machinery & Supply Co 
WASHINGTON 
Seattle — Star Machinery Company. 
kane—Andrews Equipment Service 
T VIRGIN iA 


Fairmont — Interstate Engineers & Constructo 
WISCONSIN 

Eau Claire — Bradford Machinery Company 

Green Bay — Neison Machinery Company ™ 

Madison — Western Equipment Company 
WYOMING 

Cheyenne — Wilson Equipment & Supply Co. 

Get more WORTH from air with 
WORTHINGTON 


Ber Bie Beer 


Worthington Pump and Machinery Corp. 
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Balance 


ee GSSUTeES 


ease of control 


and efficient operation 


with the Heil Co.’s new ri 


Equipped with simple, fast-operating, -. 
troublefree Heil Cable Power Control Unit 
Ample safety factor. Smooth-operating 
brake and clutch assemblies that elimi- 
nate shocks and jerks. Large drums 
that run cool. Sheaves designed to 
reduce wear on cables. 


GENERAL OFFICES 


for International 
Harvester TracTracTors 


The full power of your tractor drives 
on the blade — moving more “pay 
dirt” with each load — and there is no 
nosing down or rearing up, because 
the center of gravity has not been 
changed by the addition of the Cable 
Dozer. This is just one example of the 
thorough engineering which has ac- 
complished perfect teamwork all along 
the line. Note operator's unobstructed 
view — convenience of controls (ad- 
justable to his reach) — rugged side 


‘member construction. Send for bulletin 


describing many other features which 
assure you of cleaner, faster dirt mov- 
ing at lower cost. 


> 


MILWAUKEE 1, WISCONSIN 


this spring hanger has a unig 
coupling. Its compact design 
quired head room to a minim... and 
its installation is simplified by stegra} 
load scale and travel indicato: —G¢,ip. 
nell Co., Inc., Providence, R. 


swivel 
Its re. 


Centrifugal Pumps 


Supplied for use on the War Emer. 
gency Pipeline project known as the 
“20-Inch Products Line,” which yjjj 
parallel the famous “Big Inch,” a ney 
pump, Class 12BHVS, is a single-stage, 
centrifugal unit of horizontally split 
volute type. To save critical materials, 
all major castings are of high-grade cast 
iron. 

Each pump is driven by a 1,500 hp. 
electric motor, at a rate of 3,570 rpm, 
and operates against a total head of 895 


ft. The pump is so designed that two 
may operate in series (in which case the 
line will deliver about 83 percent of its 
rated capacity), or one may operate 
alone (55 percent of rated capacity). 
An extra-heavy shaft provides smooth 
operation, and the double-suction volute 
impeller is sealed by double impeller 
rings of shrouded type. Bearings are of 
self-aligning sleeve type, and deep stuf: 
fing boxes seal the shaft.—/ngersoll: 
Rand Co., 11 Broadway, New York 4, 
N.Y. 


Flame Welders’ Lenses 


Made from a glass which absorbs 
sodium flare, a new lense enables flame 
welders to see working areas more 
clearly. In addition, this glass is said to 
protect eyes against both ultra-violet 
and infra-red radiation. 

Ground and polished to ophthalmic 
standards, these lenses, in the new No. 
3 shade, preserve orange and red olor 
values so that the welders can see the 
red hot bead and the molten metal in 
brilliant colors.—American Optical Co. 
Southbridge, Mass. 


Shackle-Thimble 


Designed to give improved rope pro 
tection, two new styles of shimble (com 
bination shackle and thimble) have 
been announced. Available in 4 full 
range of wire rope sizes from 46 in. 10 
15 in., these new shimbles are hot 
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forged fxm mild steel bars, to provide 
rigid sup)port for wire rope in correct, 
non-collapsible contour. It is claimed 
that the small area of rope-to-shimble 


x 
contact insures quick drainage and dry- 


— Fast, accurate blade control 


Regular pattern “Standard” (Stand- | 
shackle equivalent) and “Style A” | fd Tt 
EN Te aa: | | MULURUGERSGUISLL CMEC CLUE LC 

painted or galvanized. — Garlinghouse . i 
Heil Hydraulic System 


825 


Bros. 2416 East 16th St., Los Angeles 
21, Calif. 












New Plastic for 
Stress-Study Problems 
















































Suitable for making three-dimensional | 
f its models for photoelastic stress studies, a 
sale new plastic is said to cure in two days. 
ty). It can be made in large pieces, and has 
ooth already been produced in the labora- | 
Jute tory in sheets measuring 600 in. square 
eller bby 3 in. thick. 
au After the transparent plastic is Efficient operation depends on instant 
staf. stressed in a realistic manner, the stress response to a touch on the controls. 
soll lines show up as different colors when That's what ith th 
rk 4, observed under polarized light. It is at's whal your operator gets wah the 
said that this material can be produced Heil hydraulic system — whether it's 
cheaply in large quantities, thus reduc- rough, tough going among rocks and 
ing stress-study costs.—Westinghouse t he's dol ” thy” o 
Electric & Mfg. Co., East Pittsburgh, | —= aa oe aoe es 
a Ps, Troublefree Hydravilc System landscape finishing. And he keeps on 
flame oo ae Large diameter cylinders, permitting 9¢tting that same speed and accuracy, 
more use of low hydraulic operating pres because this is the next thing to a per- 
sid to Air Blaster sures, Piston rods are chromium " ‘ 
violet sh plated to avoid rusting and subse fect leak-proof unit. It stays in adjust- 
aul : — — = air ina <r pitting. ment, gives minimum trouble through 
ni wii 78 . ~ — oo Heil Hydraulic Pump, eantpped wits a 68 long, hard life. Perfect balance, full 
ae Blaster. Inaccessible corners and dead | ‘eattmounted — may be front-mounted.) visibility, many other Heil features as- 
e the een a someone Bom sure you of full loads.and bigger profits, 
; . The discharge expands : : : : : 
oq aly slightly, continuing as a high- Equip with Heil. Write for papetien, 
: velocity air stream. 
fan unit, made in three sizes, 
consists of heavy gage welded steel 
housing, mounted on an adjustable ped- ee wigs RAG 
etal, which may be tilted 60 deg. up or . il err om 
ee down, 
(com: The fan blade, driven by a direct- 
have ‘ounected, ball bearing motor, is heavy 
a full steel, die cut, die formed and perfectly 
in, to balanced.—Chelsea Fan & Blower Co., 


Ine., 1206 Grove St., Irvington, N. J. MILWAUKEE 1. WISCONSIN 


eS 
COAL STRIPPERS 


Why? Because Page AUTOMATIC Dragline 
Buckets dig—through soapstone, shale and 
blasted rock. They DiG—and yet they clean off 
the coal without tearing it up, the AUTOMATIC 
Digging Action—plus—Page CONTROL. 


Write for details without obligation 


MANUFACTURERS 
ACTIVITIES 


D. J. SHELTON, president ani genera) 
manager of The Marion Stea:: Shove! 
Co., Marion, Ohio, os 
died recently. His 
death will be a 
severe loss to The 
Marion Steam 
Shovel Co. and to 
the shovel industry 
as. a whole. He 
gave 34 years of 
continuous service 
to the company 
and to his untir- 
ing efforts are attributed many impor. 
tant developments in material handling 
equipment and practices. 

Mr. Shelton was elected president o/ 
the company in 1941, the position he 
held until his death. 

Charles U. Bay has been elected 
chairman of the board of the company 


Tue E. H. Kvresenstein Co., serving 

metropolitan New York, has recent) 

added to its line 

the Davey port. 

able and industrial 

compressors, truck 

power take - offs 

and pneumatic 

saws, in preparing 

for extensive pos: 

war construction 

activity. FE. i. 

Kliebenstein, gen- 

eral manager of 

the firm, was formerly eastern sale: 

manager for the Link-Belt Speeder 

Corp. and is well known among eat 

ern contractors. The company will 

carry a stock of parts and render serv- 

ice on the various types of equipment 

manufactured by Davey Compressor 
Co. 


Henry L. Grepe, veteran foundry oft 
cial and organizer of the Grede Founé: 
ries, Inc., Milwaukee, Wis., died r- 
cently. As a young man he learned the 
carriage building business and later or- 
ganized his own wagon and sled manu: 
facturing firm which expanded into the 
present Grede industries. Among his 
survivors are two sons, William, presi 
dent, and Arthur, vice-president and 
secretary of the Grede firm. 


ANNOUNCEMENT of the appointment of 
Lawrence H. Gardner to the engineer 
ing staff of Allen Corp., Detroit indus 
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Confidence in ‘‘HERCULES” 
(Red-Strand) Wire Rope is well 





The Construction Industry can 


1por- 
dling 










well be proud of its war-time 
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production record. Its high-op- 









erating efficiency — developed experience — designed and manu- 
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during peace — had much to do factured to do specific jobs better 


to bring the war to its “final . safer ... more economically. It 


phase.” 
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In keeping with a well-estab- as well as in Preformed and Non- 















Preformed types. There is — in this 


lished American principle, the 





contractors and builders of this one grade — a right rope for every 





country have long been quality- heavy duty purpose. 






conscious about their produc- 






















The more hours of work you can get 


tion tools. This demand for out of every pound of wire rope you 










sales ; use, the more steel you save for other 
eeder greater efficiency through qual- : vital war purposes. Regardless of the 
east: ’ : Z ‘ kind or make of wire rope you now 
will ity equipment is reflected in have, it will not be able to give you 





the full service of which it is actually 
capable unless it is handled correctly 
and operated under proper working 
conditions. For further information 
on the proper use, care and applica- 
tion of wire rope, feel free to con- 
sult our Engineering Department. 


the wide-spread acceptance of 
“HERCULES” (Red- Strand) 
Wire Rope in the construction 


field. 
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NEW CONTRACTOR’S TOOL! 
DAVEY 15” PNEUMATIC SAW 


Ideal for Wharf, Drydock, Bridge Piling, Railroad operations 
or for clearing second growth timber where compressed air 
is available 


5. Operates at speed of 225 strokes 
per minute—cuts 15” timbers in 40 
seconds, smaller timber in even less 
time. 


1. Will make straight edge cuts where 
angle or square cutting is required 
for capping work. 


2. Can be used above or under water. 


3. Standard Cross Cut Saw Blade. 
Does not require special sharpening 
equipment. 


6. Simple in design—can be operated 
efficiently and maintained by inex- 
perienced workers. 


7. Can be used in all weather. 
Write for Form E-163 giving complete details. 


4. Does not burden operators as entire 
weight is carried by clamping 
device. 


Davey also manufactures a complete line of Portable and 
Stationary Air Compressors, Heavy-Duty Truck Power 
Take-Offs, and Portable Lighting Units. 


Covyvzesson Co. 


PNEUMATIC SAW DIVISION 


\ 


PLYMOUTH LOCOMOTIVES 


@ FROM 2/2 TO 70 TONS @ 


PLYMOUTH LOCOMOTIVE WORKS 


Division of The Fate-Root-Heath Co., PLYMOUTH, OHIO, U.S.A. 


trial ventilating equipment manyj,,. 
turer, was made recently by J. J. Hogan 
general manager. Gardner, mechani. 
cal engineering graduate 0! Purdy. 
University, has been engage.) in engi. 
neering design work for various indy: 
trial equipment manufacturers gino 
1929. Prior to that he was for two year 
a member of the Army Air Corps «tg. 
tioned at Selfridge Field, Mic). 


Sruart E. YEATON, native of Seattle. 

Wash., and graduate of the University 

of Washington, 

has. been made 

Manager of sales 

of the electrical 

wire and cable ¢j. 

vision of the Johp 

A. Roebling’ 

Son’s Co.,Trenton, 

N, 5 He was em. 

ployed as a sales. 

man in the Seattle 

branch from 1934 

to 1941, when he was made assistant to 

W. G. Marks, President of the Cali. 

fornia Corp. of the Roebling Co. 

San Francisco. In May, 1943, he was 

transferred to the main office at Tren. 

ton as manager of sales of round, fi 
wire and specialties. 


Wititiam Bot er, 3rd, who started 
as an apprentice nine years ago in the 
research depart- 
ment of Lukens 
Steel Co., has been 
promoted to ad- 
vertising manager 
of Lukens and its 
subsidiaries, By- 

Products Steel 

Corporation and 

Lukenweld, Inc. 

Mr. Butler  suc- 

ceeds George M. 

Gillen, who recently was named assis 
ant manager of combined sales {or 
Lukens and its subsidiaries. Since 
March, 1938, Mr. Butler has been with 
the company’s sales promotion depat 
ment. His employment with Lukens 
began in Sept. 1934. He was trans 
ferred to the sales department in Jan 
1937, and in the following year to sales 
promotion and advertising. 


New Orrices of Pittsburgh Equitadt 
Meter Co.-Merco Nordstrom Valve © 
have been opened in Atlanta, Ga. Ct 
Moore, who has been in charge of tt 
Memphis office, is district manage’ 
The offices are at 411 Bona Allen Bldg. 
Spring and Luckie Sts. The Memp* 
office will be closed and al! southen 
operations will be handled throug 
Atlanta. 


Wittarp Burton, 93. considered the 
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“dean” of the Texas lumber industry, 
died at Fort Worth, recently. Mr. 

began lumbering in Missouri. 
He went to Texas on the first passenger 
train into Fort Worth in 1876. He 
founded the lumber firm of Burton 
Lingo & Co. In 1896 this company 

Burton-Lingo Co., Inc. Mr. 
Burton headed this company as presi- 
dent and later as chairman of the board, 
till he retired five years ago. 


G. K. Hayes, who has represented 

the John A. Roebling’s Sons Co., manu- 

facturers of wire 

rope and_ wire, 

Trenton, N. J., as 

a salesman out of 

the company’s 

Cleveland branch 

for several years, 

has been’ ap- 

pointed assistant 

manager of that 

branch. Mr. Hayes 

is a graduate of 

the University of West Virginia and 

has been connected with the company 
since 1930. 


More Tuan 40 big CMC 10-inch 
centrifugal pumps played an important 
part in salvaging the U.S.S. Lafayette, 
former French liner Normandie. These 
10-inch pumps, made by Construction 
Machinery Co., Waterloo, Ia., handled 
most of the 100,000 tons of water 
pumped from the hull. Other cen- 
trifugal pumps in smaller sizes were 
also used on the job by the Navy and 
the Merritt, Chapman, Scott Corp. 


Waum G. THEIsINGER, who has 

been director of welding research at 

ee Lukens Steel Co., 

Coatesville, Pa., 

since Feb. 1941, 

has been appoint- 

ed assistant to the 

vice president. Dr. 

Theisinger will as- 

sist D. S. Wolcott 

in the manufac- 

ture, sale and ap- 

plication of spe- 

. cial products such 

as clad steels. Dr. Theisinger joined 

Lukens in August, 1935, as welding 

and metallurgical engineer and has 

specialized in the handling of technical 

matters in the application, fabrication 
and sale of the company’s products. 


W. G. MaRsHALL, vice-president of in- 
dustrial relations at the Westinghouse 
Electric & Mfg. Company, has an- 
hounced the appointment of C. A. 
mith as assistant to Thomas I. Phillips, 
vice-president of the East Pittsburgh 

ons. Mr. Smith, who has been 


SPOnsOrs a 


20 SLIDE RULE 


Immediately Available — at next to no 
cost. A circular duplication of a full 


_ 20 inch Mannheim slide rule... Precis- 


ion graduated, and printed on sturdy 
cardboard. Continuous reading due 
to circular design ...as timely a boon 
to designers as the blue-printability 
of tracings made with a Hi-Density 
Van Dyke pencil! 


x * 8 , S *4 


= 2 » = 
es Te ee 


EBERHARD FABER PENCIL COMPANY 
37 Greenpoint Ave., Brooklyn 22, N.Y. 


Here is my 25¢ .. . please mail Slide Rule at once, to 
Name 

Street 8 No. 

City & State 
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weight-prope 
eved (up to 7:1 
crane operator! 


grab. Ask any 


GEORGE HAISS MANUFACTURING CO., INC., 


ortioned to sink their husky teeth in— 
to dig down for a heaping payload at every 


140th St. & Rider Ave., 


DIGGING BUCKETS 


and power- 


New York 51, WY 


Bucket agencies throughout the country. Write, wire for prices, delivery and catalogs. 


VITAL WAR, PLANTS 


. are built faster and better with 
Douglas Fir Plywood 


® When the job has to 
be done FAST... when 
PMO ae ee 
FC Me at Bate a le 
architecturally-correct 
and pleasing —Douglas Fir 
anit Pasar te Glee) 
BUS cme eae eel 
and builder. 


@ DURABLE DOUGLAS FIR PLYWOOD WAS USED 
THROUGHOUT IN THIS IMPRESSIVE NEW OFFICE 
BUILDING FOR THE OREGON SHIPBUILDING 
CORPORATION IN PORTLAND. THE ENTRANCE 
FEATURES INTERESTING. CURVED EFFECTS POS- 
SIBLE WITH THIS MODERN MIRACLE WOOD. 


Be my tte Mediates) 
Miracle Wood is serving 
the war effort in count- 
less ways—for buildings, 
boats, crates, railroad cars. 
‘And after victory it can 
Tee el elon Ed Is 
your most useful con- 
Sia tele Me beri e 

> help speed victory, th 

Douglas Fir Plywood Indus 


try is devoting ts entire 
roe) Fate PE data ttl 


DOUG! 


ody 


ate] 


Stronger Per Pound Than Steel 


with the company for 51 
manager of factory service a: 
Pittsburgh plant. In his new 
he will assist Mr. Phillips j; 
ministration and coordination .{ many, 
facturing activities. Joining Westin. 
house in 1892 as an appreiiice, \; 
Smith has since that time ser, 
sistant foreman, general for: 
sistant superintendent, super: 
and division manager. 
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ALLEN W. CuarkeE, formerly mechan. 

ical engineer in charge of the ac{ 

Western Engineer. 

ing Division. 

American Car and 

Foundry Co., has 

been appointed as. 

sistant general me. 

chanical engineer 

with headquarters 

at St. Charles, Mo. 

Mr. Clarke was 

born in Jefferson. 

ville, Ind., and 

received his early education in the 

Jeffersonville, Ind., public schools. He 

is a graduate of Purdue University, 

class of 1907, and received his Master's 

Degree of Mechanical Engineer at that 

institution. He began his employment 

with American Car and Foundry Con. 

pany in the summer of 1905, thus gain. 

ing practical experience while getting 
his theoretical training. 

Mr. Clarke is known throughout the 
industry as an authority on passenger 
car building and has invented a number 
of patents, all of which are assigned to 
American Car and Foundry Co. 


W. F. Dierricuson, formerly assis: 

ant general mechanical engineer at tie 

a.c.f. Berwick, Pa, 

plant, has _ been 

appointed general 

mechanical engi- 

neer at Berwick. 

Other appoint: 

ments are: Victor 

R. Willoughby, 

vice president, for- 

merly in charge o! 

engineering, ha: 

been made di 

rector of research and , development; 

Edmund D. Campbell, formerly ger 

eral mechanical engineer, is now vic 

president in charge of engineering, sv¢- 

ceeding Victor R. Willoughby; Alvin 4. 

Borgading, formerly general purchasing 

agent, has been appointed vice pres 
dent in charge of purchases. 


A. G. Henpricxson and George £ 
Geyer of the welding division, Haris 
feger Corp., Milwaukee, Wis., have 
been appointed sales representatives 
for that product in the entire Milwav 
kee area. 
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Blimp Dock. The world’s largest clear span timber structure 
recently completed by the Navy. 1000 feet long, 153 feet high, 
clear spanning 237 feet. 


Since Pearl Harbor, the U. S. Navy has 
used over 2,000,000,000 feet of lumber and 
timber as a structural material at home and 
overseas bases. 

This spectacular use of lumber and the 
Navy’s wide application of the Teco Sys- 
tem of Timber Construction have advanced 
the science of timber engineering. You, 
too, may have the advantages of timber 
construction. .. . . strength, economy and 
permanence .. . . now and in peacetime. 

Here is sound engineering advice...... 
Design in timber . . . . Specify Teco Con- 
nectors .. . . Employ a Teco Timber Fab- 
ricator. 

TIMBER ENGINEERING COMPANY 
Washington Chicago Minneapolis 
Portland New Orleans 
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Floating Drydock. Timber connectored steucture for vessel se- 


_— [pair at sea. 
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FREE 
PICTORIAL 
BOOK 


The in pictures 
of Fosg $ spec- 
tacular one el lum- 
ber and timber 
round the world. 






ng, suc 
Alvin A. 
chasing 
@ presi: 





Timber Engineering Company j 
1319 18th St., N.W. : 
Washington 6, D. C. | f 
Please send me by return mail a Free copy of “BUILDING 

for BATTLE—With the United States Navy” 


orge E. 
arnis¢h 
¥ have 
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Milwat: 













CONNECTORS AND TOOLS 


ENDORSED BY LEADING LUMBER RIE RII i oiscdcc ininsjarctorecivsccssearvenatinatsniinstiienctntesodaaneepasnecipeibiiplonss 
MANUFACTURERS AND FABRICATORS. City. State 
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6% in. bore, 6% in. 
stroke, 1197 cu. 
in. displacement. 


WAUKESHA ENGINES 
lion mei pe patent | 


@ This is the engine for the super trucks 
and buses of tomorrow—oil field service— 
and for pumps, generators, and other 
mobile industrial equipment. With every 
modern feature of design and construction 
—it delivers more than 225 hp. at 1600 
r.p.m.—burns gasoline or butane—and 
maintenance is easy and economical. 

The Super Duty Six lives up to its name. 
Built to take it... and take it . . . and still 
be able to dish it out. Rugged ... to the 
last fine detail . . . from oil pan to head. 


Crankcase and cylinder frame are cast 
as one unit...8o braced as to give the 


NN 


od 


entire structure remarkable rigidity. Riding 
in ite seven hefty, husky, four-inch bear- 
ings, the heat-treated steel crankshaft is 
positively aligned .. . stays that way. 


When servicing a Super Duty Six, you 
do it the easy way—that’s another Wau- 
kesha construction advantage. Valve grind- 
ing is simplified. Since it’s an overhead 
valve engine, you remove the heads and 
do it where it’s most convenient. Each cyl- 
inder is a wet type sleeve. Press it from 
the main case and replace it—it’s that easy. 


Include this Waukesha Engine in mak- 
ing your postwar plans. Write for Bulle- 
tin 1138. 


= 
oer 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 


NEW YORK ° 
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Safety Booklet—A guide 
safety and finer workman- 
produced as a 36-page 
workers. The manufacturer's {ox 
word is: “The management has 
forth herein a few simple rules and 
suggestions for you to follow, that will 
make your working hours safer. mor 
pleasant and more productive 
Economy Pumps, Inc., Hamilton, Ohi 
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up has been 


handbook for 


Prime Pumps—A catalog entitled 
“How to Pump It” contains informatiy 
concerning the construction of thé 
pump, how it operates, and what it wil 
do. Also included are specification 
and capacity charts to aid in pum 
selection. 

Prime pumps are made in capacitie 
ranging from 3000 g.p.h. to 125.0 
g.p-h. They have found application ; 
many industries, and for pumping many 
fluids. Their chief use is for dewatering 
purposes, and for this service the out 
standing advantage is said to be thei ( 
positive self-priming feature —Chain 
belt Co., 1600 West Bruce St., Milwaw 
eee Vis. 


| Hardwood Plywood — An_ illustrated 
booklet briefly traces this company’ 
history, products and personnel. 

Sixty-six years of development are re 
flected in the numerous sketches an 
photographs, detailing ramification 
into a variety of industries and trades 
which use veneers, plywoods, lumi 
and machined wood products, and othe 
parts of prefabricated houses. 

The booklet is likewise illustrated \ 
photographs of such war product: @ 
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£4 Crosse INakes Them 
Up Te 200 Ton 


*k WRITE OR WIRE ** 


LA CROSSE TRAILER € EQUIPT.CO 
LA CROSSE. WISCONSIN U.S.A 
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CLEARING 
the 


J 
| ALCAN 


as been 
ro of SNOW 
with 


DAVENPORT-FRINK SNO-PLOWS 


as se 

es and 

nat will 

anal A large fleet of fast, safe, efficient Davenport-Frink Sno-Plows 
slid are being entrusted with the task of keeping the famous and vital 

of the ALCAN HIGHWAY open for winter traffic. At the same time, 
t it wil in addition to serving air ports, army camps, embarkation points 














r, hore 
tive.” 
1, Ohio, 


ra and war production establishments, thousands of these lighter yet 

7 stronger snow removal units are keeping domestic highways clear 
pacitie for farm-to-market, worker-to-war plant, city-to-city transport of 
125.0 man power and goods. Davenport-Frink Sno-Plows have won 
cts engineer preference because of their ability to deliver Faster— 


eal Safer—Cleaner Snow Removal. 


‘fla On War Supply Links the World Over You'll Find 
DAVENPORT LOCOMOTIVES 


Milwau 
The war record of Davenport Locomotives in behalf of the United 
Nations is a distinguished one. Dependable, Efficient and Stamina- 
Built in Steam, Diesel and Gasoline—some with Electric and some 
with Mechanical Drive—hundreds of Davenports are busy on the 
ceaseless task of keeping the flood of war supplies flowing toward 
victory destinations. Today's Better-Built Davenport Locomotives 
are the fruit of more than forty years of fine locomotive building 
—for industry, construction, mining, plantations and railroads on 
every continent. 
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DAVENPORT 
LOCOMOTIVE 
WORKS 


A Division of 
Davenport Besler Corporation 
DAVENPORT, IOWA, U. S. A. 


EXPORT OFFICE 


BROWN & SITES 
30 Church St., New York, N. Y. 
Cable Address “BROSITES" 
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Army cargo truck body p 
plywood; military boat plywood, hor, 
for the fighting services, air) lane engine 
boxes, airplane crates, et:.—The \{n, 
gel Co., Louisville, Ky. 


‘S$ aireray 


Cableways—The advantazes of i; 
manufacturer’s cableway-, winch 
hoists, unloaders, joists, caissons. ly 
ging machinery and many other simjjy 
products are interestingly portrayed jy 
photographs and text in a new bookle 
which ought to be in every engineer's 
constructor’s files—Lidgerwood Mjp 
Co., Elizabeth, N. J. 


Tungsten Electrodes—Tungsten ¢ly, 

UTI i é T Y gS AT RO L trodes for atomic hydrogen, helium anj 
argon arc welding are widely used jy 

D war industries where they have bem 

Fast and found quick and efficient for the ma. 

ual and automatic welding of sud 

@ Road speed of 18 m.p.h. between jobs means a metals as aluminum, duraluminuy, 


. . . e nickel, chrome, monel metal, mob. 
more productive day’s work. Because of its outstand iieas lias Gieee, stalnlon dal 


ing design and construction features, TR OJAN brass and bronze. A bulletin just issued 
Patrol has proved out with lower all-over costs for describes these electrodes and gins 


i ee . . complete data on those available—their 
road and airport building and maintenance. Write siasiahl\ deupsetlen, dimensions wl 


for details of Trojan construction and performance current range in amperes. User of 
records. Address: welding electrodes will find this bulletin 
: interesting and informative. Callite 
CONTRACTORS Tungsten Corp., 540 Thirty-ninth Street, 


MACHINERY COMPANY, INC Union City, N. J. 
’ e | 
Dept. NR-14 BATAVIA, N. Y. Redesign by Are Welding—A new data 


service in loose leaf form titled “Pract: 
Represented by The International Harvester cal Design for Arc Welding” is being 
Industrial Dealer in Your Community 


released by a manufacturer of electric 
arc welding equipment. It is a ne 
design and suggestion service, replet 
with time-saving suygestions for ev 
nomical design of change-overs or ne 
products. 

In order to stimulate those who hav 
reconstruction problems in production 
processing construction and main 
nance of equipment, this company & 
gaged Robert E. Kinkead, independeal 
welding consultant, to prepare « serit 

—— _ of design suggestions based on ti 
TROJAN ROAD! TOOLS INCLUDE: PATROLS, SELF-POWERED actual experience. 


SPEED TAMPERS, DRAWN TAMPING ROLLERS, SCRAPERS The loose leaf format, to fit stand 
files or binders, is being used. Thee 


tony 


| 
| 
| 
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DRILLING 


| COR NS Rs aia oa Hayward 
: DIAMOND AND SHOT CORE | 
: Buckets 


BORINGS—DRY SAMPLE EXTRACTORS 

| BORING ee ater RON) 
: s HOIST -DERRICKS 
: Foundation Testing for Bridges, Dams — 
; and All Heavy Structures ERS 


i Also 
= Manufacturers of Diamond and Shot 
= Core Drills, Accessories and Equipment 


i « 
' SPRAGUE & HENWOOD, Inc. 
SCRANTON, PA. Dept. E U. S. A. 


eevee conc cetaee ncaa NeMAa eNReN pnENere a npeneeeaesenasentes: 


vaSeOONLEDUEUROLALEEUAnOOALGOOSOUAELEREDOUEADoGsroouEO Ages oRnBOROCo CAC no nti vnCrotN 


eFUNNONUEDOORUSGONONGODNODERDE LONDON USO OeHsoeseLORO 


Use this Class “E” Clam Shell Bucket 

handling crushed stone, gravel, sand and 
bulk materials. 4 

THE HAYWARD CO., 48-50 Church St. Bi 
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tion of the Vacuum Process to remove ex- 
cess water and make the concrete ready for 
finishing. 

Hence, the vacuum process proceeds as fast 
as the concreting and the finishers follow 
apace. 

The photograph shows a Navy building— 
one unit of a huge Wartime project, where 
the work had to be finished FAST. 


Concrete was wet when placed and water 
flushed freely to the surface when it was 
screeded. You can see the light reflected 
by the floor—before VACUUM was applied. 


But when the vacuum mats are set and con- 
nected, water vanishes and the sloppy con- 
crete is reduced to a solid, firm mass. See 
how the finishers walk on it freely. 


Quick removal of this excess water—not 
needed in complete hydration of the cement 
—gives these practical results: 


| maint 


iepnde IMPROVED QUALITY 


e 8 setieg Increase in STRENGTH Increased bond strength. 
ial (Norma! 2500-ib. concrete improved surfaces. 

develops 4000-Ib. in 28 days) Greater resistance to FREEZ- 
t standard Reduced shrinkage. ING, 


cs SPEED AND ECONOMY 


Finishing eeds quicker. Winter protection costs re- 
Forms stripped sooner. duced. 

Less delays account of Larger daily pours. 

weather. Overall time of job reduced. 


The Vacuum Process has been used on 18,000,000 sq.ft. of concrete on 21 US. Navy projects. 
Much other War work—20,000,000 sq.ft. more—has been speeded with VACUUM. 
Use Coupon NOW se | vacuum CONCRETE, Inc. 


4210 Sansom St., Philadelphia 4, Pa. 
Get the complete story. We can’t tell it 


POU UY RO) CO 3 Ome Cem escent 


4910 i) ANSOM ST. TER VAR TE| uy DD EE 


RID scsncbeintinnsstasnipsnnnnssnpeenionices MN tibnes , 


NEN cemealnigy 


PXCINEERING NEWS-RECORD © January 27, 1944 ies 





The use of a fine pencil is re- 
flected in the drawing, whether 
made by an architect, eng'- 
neer or artist. It also reflects in 
the blueprints when made from 
tracings .. . You can rely on 
the KIMBERLY Drawing pencil 
to perform for you ... The 21 
accurately graded degrees, 
including Tracing 1—2—3—4, 
are all perfect quality with the 
needed strength when pres- 
sure is applied—the smooth- 
ness of silk, density of color 
creating deep opaque blacks, 
minus a tendency to smudge 
and free from gritty hard spots. 


Matching Kimberly Quality is the 
SEMI-HEX Carbo-Weld Thin Colored, 
made in a variety of colors—an indis- 
pensable pencil in the drafting room. 
White, lemon yellow and a special 
red shade are best for checking and 
biveprint work. 

You may try these excellent pencils by filling 
in and returning the coupon below. 


Kimberly refill drawing leads for drafts- 
men's and artist's lead holders available 
in 14 degrees (5B to 7H). 


AUIMBERiEY 


DEPT. E 
GENERAL PENCIL CO. 
67 Fleet St., Jersey City 6,N. 
Gentiemen— Please send me without 


Makers of Fone Pancile wince 1889 
General Pencil Company 


JERSEY CITY 6 NEW JERSEY 


new sheets offer suggestions of such uni- 
versal application that the matter of 
size and detailed specifications is left 
open. Hobart Brothers, Troy, Ohio. 


Heat Measurement—An 8-page bulletin 
describes the “potentiometer” method 
of heat measurement, and explains the 
electronic principle employed in the 
company’s instruments to gain instant 
control in line with the temperatures re- 
corded. Also included is a list of in- 
strument features, four operating dia- 
grams, and a table of potentiotrol scale 
ranges obtainable with various thermo- 
couples and a photoelectric pickup unit. 
Wheelco Instruments Co., Harrison and 
Peoria Sts., Chicago 7, Ill. 


Registers and Grilles—Air conditioning 
registers and grilles are thoroughly de- 
scribed and illustrated in a 40-page cat- 
alog. A wide variety of types and uses 
are shown with specifications and prices. 
This same company also issues a fine 
catalog of air diffusion equipment—The 
Waterloo Register Co., Waterloo, Ia. 


Fire Pumps—<A folder describes gaso- | 


line engine driven fire pumps of 500 
GPM, 750 GPM and 1000 GPM capa- 
city ratings. Special features are clari- 
fied by means of detail diagrams. Fair- 
banks, Morse & Co., Chicago, Ill. 


Pipe and Tube Bending—An 80-page 
handbook profusely illustrated and con- 
taining many helpful charts tells the 
whole story of pipe and tube bending.— 
Copper & Brass Research Assn., 420 
Lexington Ave., New York, 17, N. Y. 


All About Turbines—A very attractive 
booklet of 24 pages tells of the develop- 
ment of the turbine idea from the begin- 
ning back in Egypt 2,000 years ago to 
the latest product of today’s war pro- 
duction plants. It is a booklet that 
every engineer and manufacturer will 
want to keep for reference—General 
Electric Co., Schenectady, N. Y. 


Safety Goggles—aAn illustrated book- 
let entitled “Right on the Nose,” ex- 
plains the easiest methods of adjusting 
non-prescription industrial safety gog- 
gies so that workers can wear them in 
comfort. It was prepared for safety 
directors, medical directors, or others 
fitting goggles to help prevent eye acci- 
dents caused by workers refusing to 
wear improperly fitted safety goggles 
uncomfortable to wear. 

A training film on the same subject 
has also been produced. This new 
sound motion picture 16 mm. film is 
available on a free loan basis, and prints 
may be obtained direct from the com- 
pany.—American Optical Co., South- 
bridge, Mass, 


as FO help you 


plan and desig 


hydraulic work 


quicker—better 


Vv 


new, thorough, 
time-saving 
manual 


HANDBOO} 
of APPLIED 
HYDRAULIC 


Editor-in-Chief, C. V. DAVIS 


Project Engineer, Py 
tana Dam, Tennes 
Valley Authority 


The work of 
18 Specialis 


Here at last is the hydraulic engineering p 
fession’s own handbook, comparable to 
standard handbooks available in other felds 
engineering. In one big, usable manual ar 
data you need to refer to constantly ing 
ning and designing all types of hydraulic wo 
—fundamental principles, procedures, hei 
pointers, details, needed formulas, time-w 
tables, explanatory diagrams and illustrat 
all arranged conveniently for handy, g 
reference—an abundance of useful and depe 
able facts to aid you in meeting today's 5 
lems in developing efficient hydraulic struct 


HUNDREDS of practical 
and useful data 
in these 23 big sections 


Canals, Flumes, 
ered Conduits, 
nels, and 
Lines 

Hydroelectric 

Hydraulic M 

Water Supplies 

Water Distribut 

Water Treatment 


1110 PAGES 
645 Illustrations 
many tables 
$7.50 


Hydraulic formulas 

Hydrology a i 

River tion by 
Saareine 


Spillways and 
Stream-bed Protec- 
tion Works 

Spillway Crest Gates 

h-pressure outlet 
orks 


FULL 10 DAYS' EXAMINATION 
FREE, IF YOU SEND THIS COUN 


SRCCRETEEEAAeeeeeRseTesseseseeeseTETseseT 


MoGRAW-HILL BOOK CO., 330 W. 42nd St. 
York 18, N. Y. 


Drainage 
Hydraulic Models 


Send me Davis’ Handbook of Applied Hydra 
10 days’ examination on approval. In 10 on 
send $7.50, plus few cents postage, or return ’ 
paid. (We pay postage if you remit with order 


Position 


(Books sent on approval in U. 8. and Canad al 
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N THE HOLD AA) Be) ee 


ALWAYS SAVING 
witH MOBIL-AIR 


Out of the hold where every inch and ounce of cargo is 
vital to victory, ship after ship has swung Ingersoll-Rand 
MOBIL-AIR Compressors and air tools onto century-old 
docks and strange lands the world over...serving practi- 
cally every combat and supply zone of the United Nations. 


MOBIL-AIR Compressors were designed for peace- 
time operations, yet for jobs so tough that they go to 
battle now with no change except their coat of war paint. 


But, because of new features incorporated before Pearl 

Harbor, MOBIL-AIR Compressors now occupy less space, 

weigh less, and use much less fuel. These save priceless 

eid aiAAdiN ESSA ths ghtinn tnccen to bella cargo space and weight in the freighters that transport 

ond repair roads, bridges, bases, landing fields, gun em- the machines, and reduce the gasoline that must be car- 
placements, pillboxes, tank traps, fuel storage...to save 


ime ond money, ried over there to do the job, Such features will be equally 


valuable in the reconstruction period after victory has 
Ingersoll-Rand === 


order.) 


11 Broadway, New York 4, N. Y. 


2307 
VES * TURBO BLOWERS * ROCK DRILLS * AIR TOOLS * OIL AND GAS ENGINES * CONDENSERS * CENTRIFUGAL PUMPS 
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PREVIEW 


OF TOMORROW’s 


NAYLOR wucnr-weonr PIPE 
SETS THE STAGE 
FOR POST-WAR 
CONSTRUCTION 

SERVICE 


Nowhere are the built-in advan- 
tages of Naylor Lockseam Spiral- 
weld Pipe better demonstrated 
than in construction service. Nay- 
lor’s combination of light-weight, 
safety is found in no other light- 
weight pipe. Along with these per- 
formance factors, you get savings 
in shipping, handling, installation 
and maintenance. 


Write for Naylor Catalog 


TOMORROW'S SPECIFICA- 
TIONS CALL FOR THESE 
NAYLOR ADVANTAGES 


hE nel 4 4 ashe elo aal 


tight and leakproof 


n diameter—oall 


‘ ctions anda 


NAYLOR PIPE COMPANY 


1248 East 92nd St. e Chicago 19, Illinois 


MEN AND Jops 


R. H. Wileomb, formerly dipisi, 
gineer at Lewistown, Mont,, fy 
Montana state highway engineering 
partment, has been named mainte, 
engineer for the department, with} 
quarters at Helena. 


Robert B. Atkins, who received 
degree in civil engineering at the) 
University School of Engineering, | 
ham, N. C., in 1932, now is a lieute 
commander in the United States \ 
Reserve and is stationed in the ( 
Engineering Corps at the Naval 
Depot at Yorktown, Va. 


Col. Thomas C. Green, former g 
intendent of the city water fil 
plant at Austin, Tex., has been ay 
the Legion of Merit for distingyjs 
work in leading his combat engineg 
regiment in the Sicilian cam 
Green is a graduate engineer of 
University of Texas. 


R. R. Lacy, city designing engi 
at Fort Worth, Tex., has been ; 
supervisor of the newly created 
waste disposal service of Fort Worth 


W. W. Horner, consulting engi 
of St. Louis, has been employed by 
city of Houston, Tex., as consulting 
gineer on sewerage problems in 
$1,200,000 sanitary sewer and the 
000,000 storm sewer work Housta 
considering. 


H. M. Woodhouse has been 
pointed City Engineer of Fort Will 
Ont. Mr. Woodhouse has been in 
service of the city for 26 years and 
been acting city engineer since 4j 
1942. 


Town Engineer Isaac J. Cay 
Irvington, N. J., observed his 35th 


BELMON 
IRON WORK 


PHILADELPHIA ROYERSFORD © 


Fabricators Comtred 
Exporters 
STRUCTURAL STEEL 
BUILDING & BRIDGES 
RIVETED—ARC WELDED 
BELMONT INTERLOCKING 
CHANNEL FLOOR 


Main Ofcs “4 wna 
Philadelphia, Pa. hen Yon 
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OOO SO 8€«€ La ES lll llm!m!!.!.!”!w”w”””C~*@Y 


WHEN YOU MUST MAKE YOUR 
OWN WELDED FITTINGS... 


} 


/ 


f 


f 
| 


.. this NEW Booklet shows you how 


time is short ... standard welding fittings are not immediately 
able...and you must make your own—Airco’s new booklet “Pipe 
emplates for Welded Fittings” shows you how. This 12 page illustrated 
ooklet describes how to develop and use templates for fabricating many 
ommonly used welded pipe fittings. A sequence of photographs clearly 
lustrates the correct flame cutting and welding procedure to be followed. 
With the help of this booklet, even relatively inexperienced workers 
make accurate pipe connections that are tight fitting and leak proof. 
oreover, by eliminating guess- work in fitting up pipe, this booklet 
ves you valuable time and labor and helps conserve vital materials. 
We will be glad to send you as many free copies of this booklet as you 
esire. Please fill out and mail the attached coupon and indicate 
number of copies you require. 


BUY UNITED STATES 
WAR BONDS 


AIR REDUCTION, Advertising Department 
60 East 42nd Street, New York, N. Y. 


Please send me copies of the free booklet “Pipe 


Fe Templates for Welded Fittings.” 


Arr REDUCTION 


General Offices: @@tsSl 42nd STREET, NEN YORK 17, 8. T. 
te Texas: MAGHOLIA AIRCD GAS PRODUCTS C8. © General Olfices: ROUSTON, TEXAS 


Name. 


Company. va 


SO i vrceicissecnstiisinitisiniairlioniaciiainl 


Le eae ee eae ee eee eee ee eee 
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*Wo lips but yours 


shall ever touch mine” 


Industry has gone for Dixie Cups in a big 
way, because of the protection they bring 
to workers’ health. Used but once and 
thrown away, they never pass along colds 


or other illnesses. 


This was never more important than in 
the present crisis, when sick absenteeism 


must be combated all along the line. 


For water service on the job, either out- 
doors or under cover, Dixie Cups are a 
proven asset in keeping job progress on 
schedule. 

Dixie and Vortex Cups are made 


at Easton, Pa., Chicago, Ill., Darl- 
ington, S.C. and Toronto, Canada. 


DIXIE CUPS 


CONTAINERS 


niversary as town engineer Jan, ]. H 
is the dean of the town’. emploen 
When he was appointed engineer jn 
1909, the town had only five a 
streets. His work has included su ; 
vision of plans for most of the coal 
sewers and supervision of refuse colle, 
tions. In addition to his regular work 
he is kept busy making postwar pj... 
for the planning board. 7 


Captain Mont S. Johnston, former] 
of the Denison, Tex. District Army by 
gineers Control division, has heen al 
a major. He is stationed at Fort By, 
voir, Va., as an instructor in the Arm 
Engineering Corps. 


Simon W. Freese, consulting engi 
neer of Fort Worth, Tex., has received 
the commission of major in the Allied 
Military Government Service, which 
will administer the military gover. 
ments in Allied-occupied territories, 
Major Freese has reported for duty g 
the University of Virginia. He is , 
graduate of the Massachusetts Institute 
of Technology. Associated with Marin 
C. Nichols and the late Major John 8 
Hawley, he has built millions of dollas 
worth of municipal and military instal 
lations, camps and structures through 
out the Southwest. 


A dispatch from Italy says that lt 
Col. C. Rockwell, assistant city engi- 
neer at Council Bluffs, Ia., has twice 
been promoted there. His commanding 
general went through two miles of a- 
tillery fire to pin the new insignia o 
him personally for the action of his 
battalion. 


Karl S. Smith, Youngstown, Ohio 
has been commissioned a lieutenant in 
the Army engineers corps and has 
ported for duty at Fort Belvoir, V 
Smith has been assistant area engine 
for the army in a civilian capacity i 
Hawaii for the last 18 months. 


Coleman H. Cook has been # 
pointed chief designing engineer of th 


THE Mount VERNON 
BripGe Co. 


Engineers Contractors 
STRUCTURAL STEEL 
RAILWAY AND HIGHWAY 
BRIDGES 
BUILDINGS AND VIADUCTS 


MOUNT VERNON, OHIO 


DRINKING CUPS AND FOOD 


170 January 27, 1944 «© ENGINEERING NEWS-RECOB 





in. 1, He 
‘Mp lover 
gineer jn 


ive paved 

led Super. j 

the town’s 

USE Collee. : 

ilar work 

= 

a t th irport 

__... Set the pace on airpo 

Army Ep. @ 

Deen made 
oi [UNWaY CONSTrUCTION 


ting engi. 
8 received 
the Allied 
pe, which 
Y goven. 
territories, 
or duty at 

He is a 
s Institute 
ith Marvin 
or John B, 
of dollars 
ary instal. 
s through 


a 


34E DUAL DRUM PAVER ON AIRPORT CONSTRUCTION WORK 


s that Li 
city engi- 


Daring the early days of the war, Army and 
has twicelllme Navy training programs called for the construction of a 
mmanding i great many large airports . . . in the shortest possible time. 
iles of a i Ransome Pavers went to work laying runways and hangar 


nsignia on 
ion of his ere 

These big machines, producing up to 121¥2 cubic yards per 
me . 7 é hour with a one minute mixing time, stayed on the job as long 
: 1 ss a as twenty-four hours a day, seven days a week. New pro- 
elvoir, Valnnee Ei concrete | ae duction records were hung up—airports were finished far 


a engine is ahead of schedule. 
apacity i ‘ 
7 ye Ransome 34-E Duol Drum Pavers have many features 
ben i making for efficient operation and trouble-free performance. 
neer of th se Write for literature. 

HORIZONTAL AND HI-UP TRUCK MIXERS 


“mas RANSOME 


MACHINERY COMPANY 


1 ill DUNELLEN & WL-USA 
CENTRAL PLANT MIXERS 
UBSIDIARY OF WORTHINGTON PUMP AND MACHINERY CORPORATION 
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One of the Dependable bridge division, Texas Stat Highwar 
Griffin Generators Department. Mr. Cook has en senior 


design engineer for the department {,, 


a number of years. James P. Fy» 

THOROUGHLY bridge engineer, said that th. 1PPointes 

by reason of his many years of op, 

structive bridge design experience . 

DEPEN DABLE given this additional respons'\ lity 4. 5 
part of the plan to strengthen thy 

POWER bridge division for the job o preparing 

postwar plans and edieatic 

and Maj. Paul E. Werner, area engines; 

LIGHT at Camp Butner, N. C., has been trans 

ferred to the staff of the U. S. Enginee; 

Office, Wilmington, N. C., as assistay 

to Lt. Col. J. T. Knight, district eng. 

neer. Maj. Loren A. Wilson of Gree: 

boro, N. C., formerly connected with 

anywhere you the ‘Wilmington office, has succesdi 


Maj. Werner as area engineer at Camp 


want it! : Butner. 


Engineered and built to give you the same dependable Long MODEL 5-DR The North Carolina office of the surface 
Life as all Griffin products. Stands up under toughest usage Steel tired wheels water division, Water Resources 
on construction jobs. Simple design. during the rub- Branch, United States Geological Sy. 


b hort 
: aye : Per ee vey, has been moved from Asheville. 
Gasoline engine is a standard well-known make; easily serv- N. C., to Raleigh, N. C. Making 1 


iced; rugged; simple. Coupling is all-steel, running in a bath of ssieh’ wie leaiies Emeincer E. D 
oil. Generator is two-bearing, designed to take periodic over- : on 
heads atie d T aiid h Burchard and his staff of engineers and 
oads without damage. Two men can handle anywhere .. . dlnstont snide: 

one man, on a normally level surface. No gadgets to fool with. 

Just start the engine and plug in! Capacity 5 to 74 K.W. If Rekert & Whenilor, hes been u 
your job requires the operation of electric tools and motors or slated cliw daiiaiir i East Liv he 
lighting, as, when, and where needed—here is your most eco- Ohi “4 a a 
nomical equipment. It’s one of the dependable Griffin products! ere "oe George S. Bloomgres 
Call or write for details Vincent 2. 3 than, has been chosen 


MID-WEST oe 
George M. Shepard, chief engineer, 


GRIFFIN ENGINEERING CORP. GRIFFIN ENGINEERING CORP. | | Department of Public Works, St. Paul, 


a: e Minn., on leave of absence to the Alcan 
548 Indiana Street ~ Hammond 1662 633 N. MyrtleAve. + Jacksonville 5-4516 Highway Mat. 1 00 Oct. 1, and to te 


HAMMOND, INDIANA JACKSONVILLE 4, FLA. Metropolitan Airport Commission of 
Minnesota from Oct. 1 to Dec. 31 last, 

a mo ema TOS SE 113d Lae Be has been returned to the Departmeat 
of Public Works and taken his position 

'G a | s ; i > = eo} u H . M a N 1 a as chief engineer. Wright S. Cockroft, 
acting chief engineer during Mr. Shep. 

A? ey 2 , y y, ard’s absence, has returned to his pos 

(ad ad CG VL a at r, 41 tion as assistant chief engineer and 

George M. Garen, acting assistant chie! 


operating foreman of the city water- 
works there, succeeding Edgar B. 
Laughlin. 


Qemnerrr mene enuannenevanacanoosancarcvonsunseneedeseanseen 


‘Cmrcee ||| DRILLING 
WELDED ROLLED STEEL ! CONTRACTORS 


CONSTRUCTION 
All types and capacities 
for all conditions. Send for C B 
Dumonp @ SHor Cors Drituinc 


Loap Tests—Tast Prrs 
ae 


THE GILES DRILLING 
CORPORATION 


18 East 48th Street New York. N. ¥. 


Ce 


nee npeeneoResnaaenneneOnRuesaanareneovaneuseoussanserieesstisueovesenesa sons 


‘Meevnvscnnsaneoesanensnsncesesaaancenenensatsoncanioearesavecsssveanconsseenesuee sv anaaanansn nueuecagannsnsnanes ieeae Nan ATH NN, 
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What to do about Rust? 
See the Rul 


Immerse any rusty nail in a 

small quantity of Cities Service 

Rust Remover. If badly rusted, allow 
to remain for several minutes. You can 
actually see the rust dissolve. 


ITIES SERVICE RUST REMOVER has 
en tested for four years throughout a small, 
shly industrialized area in the East, where it 
earned a unique reputation for performance. 
ST REMOVER is a clean, clear liquid, prac- 
willy odorless, non-inflammable, easily applied, 


NK 
| Non LCL Leh aha 


2 TANGLE EAD 
3 TPC CLES Chemica 
Veh Gob bbb | 
emical Action 


Normal Skin 
mec 


es Rust 1) a) 


Teh a 
Sa Le SU 
lic Acids of STC is 


ee NN Thials 


m 


Remove nail and wipe dry with cloth 
or tissue. Note the complete absence 
of rust and the way the original surface 


reappears. 


and harmless to handle by those not allergic to 
specific chemicals. It is fast-acting, and, although 
heating somewhat accelerates results, general 
application is recommended at normal temper- 
ature (60°-90°F.). RUST REMOVER is effective 
on chromium, copper, aluminum, steel and iron. 


See a Free Demonstration of Rust 
Remover on Your Own Equipment. 


(Available only in Cities Service marketing 
territory EAST of the Rockies.) 


MAIL THIS COUPON TODAY! 


4 CITIES SERVICE OIL COMPANY 
4 Room 104 
4 Sixty Wall Tower, New York 5, New York 


; A Gentlemen: I'd like to test Rust REMOVER on 
my own equipment FREE OF CHARGE. Send 


Oise TaN ea ye Ly 
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A Generation on the Job— 
Amsco Dippers at Panama 


Amsco manganese steel dippers have 
been used at Panama since 1914 and 
have played an important part in 
keeping the “big ditch” open. Those 
employed 30 years ago were the 
Missabe type, like the 10 yard bucket 
shown in picture 431. Its design and 
the toughness of austenitic manga- 
nese steel made the Missabe such a 
big advance over any previous dipper 
that it is still used in some fields, de- 
spite the major improvements which 
have since been made in Amsco dip- 
per design. 
Today Amsco renewable lip dip- 
pers are on the job in the Canal Zone. 
Picture 1223 shows a 3% yd. renew- 
able lip dipper on a Lima shovel 
owned by the Martin Wunderlich and 
Okes Construction Companies, con- 
tractors, This shovel is shown dig- 


ging in on the third locks job at 
Gatun. Before this job is completed, 
12,000,000 yards of dirt and rock 


will have been moved. 


No matter what the nature of the 
material handled, Amsco dippers, 
being made of “the toughest steel 
known,” resist impact and abrasion 
longer than dippers made of other 
steels. The design of the renewable 
lip dipper, shown in picture R-619, 
contributes rapid, full loading and 
clean dumping. The smooth interior 
obviates clay building or arching of 
material. The lips and teeth are 
shaped for fast, clean cutting. The 
lip, which receives the brunt of the 
wear, is readily renewable. 


Ask for Bulletins 641-D and 641-S 
on Amsco power shovel dippers and 
power-shovel parts. 


LOS ANGELES, CAUF, ST. LOUIS, MO. @ 








engineer, has returned as a<sjc. 
perintendent of construct 
pairs, 


C. W. Smedburg, form: 
ager of Greensboro, N. ( 
been serving in Washingt 
October as regional engineer 
water supply section, water , 
Office of War Utilities of the 
duction Board, has been named axis, 
tant regional director of Region 4 ,j 
the Federal Public Housing Authoriy 
with headquarters at Atlanta, Ga, 


Kenneth M. Adelstein, architecty,,) 
engineer, Bureau of Yards and Dec. 
Washington, has been assigned ; 
Smaller War Plants Corporation wit 
offices in Richmond, Norfolk and Roan 
oke, as a procurement specialist, 


Fred A. Nolte is the new superin. 
tendent of the board of public work 
Ashland, Ky., he has been in the req! 
estate and engineering field for 
years. 


Ernest I, Wood, Jr., of Raleigh, \, 
C., civil engineer with the North Caro. 
lina State office of the WPA until he 
entered the Army, has been graduated 
from the Officer Candidate School a 
Fort Belvoir, Va., and has been commis 
sioned a second lieutenant in the Cons 
of Engineers. 


James A. Anderson, state highway 
commissioner of Virginia, has a. 
nounced the promotion of L. E. Akers 
from district engineer, Petersburg, to 
assistant state maintenance engineer 
and of Joseph H. Wyse to district en 
gineer. Mr. Wyse is on leave serving 
as state civilian defense coordinator, 
Pending Mr. Wyse’s return, P. ¥. 
Snead will be acting engineer in th 
Richmond district. 


William D. Darby, former city eng: 
neer for West Allis, Wis., and at present 
conducting his own consulting engine 
ing service, has been appointed to the 


cesar TY 


PENNSYLVANIA 


DRILLING COMPANY 
PITTSBURGH, PA. 
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Butler Designed for Today, 
ODAY,— Butler Designs 
FOR TOMORROW 
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Butler bulk cement plants and batching 
plants built five, ten, and even twelve 
years ago are still working today in vital 
airport and highway construction — and 
they are working at speeds few men 
dreamed of a few years ago. 


Then, a single 27E paver was sufficient for 
most jobs. Contrast this with jobs today 
using two 34E dual drum pavers — and 
sturdy, reliable Butler equipment still keeps 
up with the gruelling pace. 

Using Butler equipment, you can meet to- 
day’s problems with yesterday's plants. Be 
ready for postwar contracts by checking 
into tomorrow's already on Butler’s draw- 
ing boards. 


BUTLER®G 


SORT OED B dit 
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manpower utilization division of the 
Wisconsin manpower commi-sion, He 
will supervise solving problets that a 
volve production lags, excessive absen. 
teeism, selective service withdrawals and 
labor recruitment. 


Col. W. W. Wanamaker Denison 
District Army Engineer since Aug | 
1941, was relieved of his command Jan 
10 and assigned to foreign duties, Maj, 
E. J. Wanless is expected to become 
district engineer. 

A. H. Cunningham, who has been on 
leave of absence to work on the Alaska 
Highway, has been rehired as county 
engineer of Buena Vista County, Ja, — 


James S. Wearn, who received his 
civil engineer degree from the Uni. 
versity of North Carolina, has been 
made assistant chief engineer of mainte. 
nance of way and structures on the cen. 
tral lines of the Southern Railway Sys. 
tem. With headquarters at Knovwville. 
Tenn., he succeeds Edgar Bennett, now 
chief engineer. 

ee aed. : : " Col. Alexander M. Nielson, for the 
on cand 1 ae ree Ae of EONS © past two years district engineer at Little 
Rock, Ark., for the U. S. Engineers, has 

been transferred to overseas duty. Col- 

Sicilia sialinpaddes ia cables ahead Ser gon: Soe, week to- aieey onel Nielson was district engineer at 
ways. Foe instance by enabling full productive time of your crews, Kansas City before going to Little Rock. 
their waste time spent traveling to and from jobs, en- Lt. Col. G. R. Schneider, former chief 

abling them to give quicker service, having all their tools for the of the engineering division, is now act- 
job, on the job, at the right time. ing engineer at Little Rock. For the 


These, and many other advantages, come to you through proper past two years he has served as chief 
TRAILER ENGINEERING. 


Call ' hieai ise tha ex silent aaa of the engineering division, and previ- 
on our many years of expe: w, for ution 
product or service problems. ous to that he was head of the design 


section. He also worked on the Muskin- 


BEN-HURMFG. CO., 634 East Keefe Avenue, Milwaukee 12, Wis, | £2, Obie, flood control project and on 


Conchas and Denison dams. 


Robert C. Ratcliffe has been ap- 
pointed City Engineer of Laramie, Wyo. 


George Henningsen, acting county 
ee —, ee engineer at Marshalltown, Ia., has re- 
duction. signed to enter the employ of the Gibbs 

Cook Tractor and Equipment Co. at Des 
Moines. 


RODNEY HUNT ity § ra BAILEY METERS| 
SLUICE | AND CONTROLLERS 


GATES a rae FOR SEWAGE TREATMENT 


AND WATER SUPPLY... 
Alee flep and 
mud valves, 


and filler PRR 
: elements; g 
Dopendeb te e Zo sand Becca cot 
1940. : EEF fosetic contrat Systems 
Write for Specie! Ceteleg Tedey || |S ecrciraieemes | || BAILEY METER COMPANY 


RODNEY HUNT MACHINE CO TUT CT a 1 WARE SOAS 0 En 
. ’ Bailey Meter Co. Ltd., . 
79 Leke S?., Orange, Mass. U.S.A. 3 OH 
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MANUFACTURING PLANTS utilize ring- 
connected Bowstring roof trusses to achieve 
“economy and large areas of clear floor space. 
For this 210’x 280’ building, Timber Structures 
prefabricated and erected 26-105’ trusses. 


RETAIL BUILDINGS such as this one for Safeway Stores, 
ae economical to build, rapidly erected, long lived, For this 
5'x 100 building, trusses were designed for 10 lb. dead load; 
#0 lb. live load; 10 Ib. ceiling load; and erected on the forms 
before concrete side walls had been poured. Architect: Barrett 
& Logan. Contractor: Knott, Rogers & Dunbar. 


WAREHOUSES call for utility plus economy. This structure 
for International Harvester Co. is 188’x 266’; called for 32-62’ 
roof trusses, Engineer: Sam Murray. Contractor: General Con- 
Sruction Company. 


Your dollars can de more—invest NOW in War Bonds! 


MB 
Savas 


STRUCTURES 


INCORPORATED 


d 8, Oregon 
* g 


New York 17, N.Y. 


bo. Wovel.. 


= oe phates atti ‘ —— 
pits meee eo) ry : "aah | 
ces; ces | Dh hd ep sees RP eee eee 2 


Is IMPORTANT- 


«-- BUILD WITH 
TIMBER STRUCTURES 


OUR organization has been working with contractors, engi- 
neers, architects since the thrifty 30’s. The business rule then 
is a good business rule now—build well and economically. 

Wood, properly designed, fabricated, assembled and erect- 
ed has achieved both of these objectives. Our experience has 
proved time and again that timber trusses and heavy framing 
provide a logical answer to reasonable building costs for 
structures of varied types and sizes in many major industries. 

In addition to economy, products of Timber Structures 
have the advantages of strength, permanence, ready source 
of supply. Whether your construction plans are immediate 
Of post-war, our experience is at your disposal. Inquiries are 
welcomed on the use of wood or other structural materials. 
Booklet on typical Timber Structures jobs is yours for asking. 


Use of Teco timber connectors utilizes 
full structural strength of lumber by 
spreading the load on joints over entire 
cross-sections of the wood. 


Da 


Nan 
COU PON eek. 
LITERATURE 


* 
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IN AMERICA’S VAST AIR-FIELD 
CONSTRUCTION PROGRAM! 


From coast to coast and border to border, huge new air ports dot 
the American landscape—part of the nation's great air expansion 
program. 


Concrete paving-—for runways, aprons, roads, hangar floors, etc. 
—is an extensive, highly important part of this construction. 
Naturally, the best construction methods will save huge sums of 
money and provide stronger and longer lasting concrete. 


These results are being achieved with the aid of two CAREY 
Products: "Elastite"’ Sub-Grade Felt and ‘Elastite’’ Expansion 
Joint, both widely used in air-field construction. Their use assures 
concrete pavements that can “take it" . . . pavements maintained 
with the very minimum of manpower and expense. Whatever the 
nature of your concrete construction work, you'll get the best 
results by specifying “Elastite"’ Sub-Grade Felt and "Elastite” 
Expansion Joint. For details, write Dept. 30. 


THE PHILIP CAREY MFG. COMPANY 


LOCKLAND, CINCINNATI, OHIO 
Office and Factory: Lennoxville, P. Q. 


Dependable Products Since 1873 


in Conede: The Philip Corey Compony, Ltd. 


MEETINGS 
NNN, 


AMERICAN Road Bupers’ Assoc. 
t10N, 41st annual convention, Edge. 
water-Beach Hotel, Chicago, 11l., Fe} 
1-3. 


Associatep GENERAL CONTRACTORS of 
America, 25th annual meetin«. Drake 
Hotel. Chicago, Il.. Feb. 7-9. 


American Society For Testing Ma. 
TERIALS, spring meeting and committee 
week. Netherland Plaza Hotel. Cincin. 
nati. Ohio. Feb. 28-March 3. 


American Concrete Institute, 40th 
annual convention, Palmer House, (hj. 
cago, Ill., Feb. 29-March 2. 


NATIONAL CONFERENCE ON Postwag 
Hovsinc, Drake Hotel, Chicago, [I], 
Mar. 8-10. 


REGIONAL AND Locat Meetiyc 


New Jersey Society oF Proressiova 
ENGINEERS, 24th annual convention. Ho. 
tel Plaza, Jersey City, N. J., Jan. 29, 


Texas Water WorKs ANpD Sewact 
Suort ScHoor, 26th annual meeting 
Texas A. & M. College, College Station, 
Tex., Jan. 31-Feb. 2. 


Constructors ASSOCIATION oF West- 
ERN PENNSYLVANIA, annual meeting, 
and dinner, Hotel William Penn, Pitts 
burgh, Pa., Feb. 1. 


SOUTHEASTERN ASSOCIATION OF STATE 
Highway OFFICIALS, annual meeting. 
Hotel Roanoke, Roanoke, Va.. Feb 
9-10. 


ASSOCIATION OF HIGHWAY OFFICIALs 0! 
NortH ATLANTIC States, 20th annual 
meeting, Hotel Pennsylvania, \ew York. 
N. Y., Feb. 17-18. 
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| | HOISTS 
YOU'LL | 
GET | 
| BETTER | 


Simple, Dependable, Rugged—_ fi 
— a Hoists, Pumps, Light Plans 
choice of leading user 


STERLING 


MACHINERY CORP. 


vd, Wansa , 
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Consider the ECONOMY of 
CLINTON REINFORCING FABRIC 


N work “on location” the storing and handling of welded fabric can 


cost you money or save for you. 

You can save time, trouble and expense on the job by specifying 
Winton Reinforcing Fabric. It comes in sheets or rolls cut to your exact 
ecifications, cutting handling time on the job to an absolute minimum. 

¢ UNIFORMITY and high performance standards of this fabric are 
Bell recognized. Because longitudinal and transverse wires are electrically 

lded, there are no clips or ties to break or interfere with the smooth flow 
concrete around intersections. 


You'll find that “placing costs” are /ower when you use Clinton. Elec- 


ically Welded Reinforcing Fabric. 


WICKWIRE SPENCER 
STEEL COMPANY 


500 FIFTH AVENUE, NEW YORK 18, N. Y. 


+ Chicago - Detroit - Houston 
* Sen Francisco - Tulsa Worcester 
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Other Reasons 
for specifying 


CLINTON WELDED FABRIC 


QUALITY — Automatic machines 
accurately fix members at right 
angles to coincide with lines of 
stress in concrete. Perfect wire 
and welds assure high, uniform 
tensile strength. 


CONWENIENCE — Available in a 
wide range of styles both in 
gauge and spacing. Delivered cut 
to size for easy storage, handling 
and use. 


UTILITY —Used successfully and 
economically in every form of re- 
inforced concrete construction. 


PERFORMANCE — Years of ex- 
perience show that when con- 
crete roads, sewers, runways, 
levees, bridges and buildings are 
reinforced with Clinton Fabric 
maintenance costs are remafk- 
ably low. 


STRENGTH — Ultimate tensile 
strength of not less than 70,000 
Ibs. per sq. inch in accordance 
with A.S.T.M. Serial Designa- 
tions A 82-34 and A 185-37. 
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BODIES and HOISTS 
LIKE THESE 


by HERCULES... 


) are giving maximum service 
‘with minimum expense, day 


after day, on the home frout.: 


“Victory is our business”, and 
our war production is playing 
an important part in bringing 
victory nearer; but production 
for essential civilian use is also 
important, and we’re able to 
make quick deliveries on many 
















































” Mowe Seal Dumper types of Hercules Hydraulic 
Power up, Fower down Hoists and Bodies to you. 


See your Hercules Distributor, 
, or send inquiries direct to us. 


HERCULES 


STEEL PRODUCTS CO. 
GALION, OHIO 





Hercules Renee’ Side Rub Rail Body Hercules 6-Batch Coal Body 


ULI MEE] = Fast, Dependable 


sae asap | YAU PRAT Lay 


Lumber Pressure Treated 
DRAGLINES, BACK HOES 


with Creosote Oil or 





OU 4 | Bias ZS a Crawler or Truck—Gas or Diesel 
: 3/, . ie. 1/o eh 
80 EIGHTH AVE., NEW YORK, N.Y. $ . | | MMi iiss be 


Lone tctand City. N. ¥ ; DISTRIBUTORS THROUGHOUT THE WORLL 











POLES, CROSS ARMS, PILING, TIES| ) | MACHINE 
POSTS, BRIDGE AND DOCK TIMBERS THE TTT 
TREATING PLANTS : j 
lacksenville, Fla. Norfolk. Va. : . RAVENNA. OHIO 
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lowa ENGINEERING Soci: 5th an 
nual convention, Hotel Ft s Moine 
Des Moines, Iowa, Feb. 2°.>4. 


Intinots STATE ASPHALT )N FERENCE. 
Springfield, Hl., Feb. 23-2 ; 


Micnican Hicuway Encinr rine Coy. 


rerence, 30th annual meei; Sety, 
Rapids, Mich., Feb. 8March 


Tue New Jersey Mosouiro Exrers 
NatION ASSOCIATION, the Hotel \adj 
son,-. Atlantic City, New Jersey, Mar 
15. 16nd 17. 


New Jersey Sewace Works Assocy, 
rion, 29th annual meeting. Stacy-Tren 
Hotel. Trenton, N. J.. Mar. 23-24 


Sissi ladder 
Elections and 
Activities 
SD 


At the annual meeting of the Wisconsin 
Equipment Distriubtors in Milwaukee 
Ray Drott of the Drott Tractor Co, 
Inc., was elected president. Mor. 
ton R. Hunter of the Hunter Tra. 
tor & Machinery Co., vice president, 
and John YV. Coughlin of the Milwav- 
kee Power Equipment Co., secretary. 
treasurer. 


John R. Purser, Jr., of Charlotte, hag 
been elected chairman of the North 
Carolina Section of the American Wate 
Works Association, succeeding W. H 
Hall of Durham, dean of the Duke Uni 
versity School of Engineering. F. M 
Johnson of Raleigh was elected vice 
chairman; R. S. Phillips of Durham we 
renamed secretary and treasurer; an 
D. McG. Williams of Durham and J. V, 
Kellogg of Raleigh were elected tr 
tees. W. M. Piatt of Durham was electet 
director of the American Water Work 
Association and W. M. Franklin « 
Charlotte was elected a director of | 
Federal Sewage Works Association. 


Harry L. McFeaters, chief enginet 


/DOBBIE FOUNDRY 
(& MACHINE CO. 


Niagara seo N. Y. 
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Crew Laying Mobile Pipe Line—U. S$. Army Photograph 


GASOLINE in a DESERT? 


hat was one problem which 
fronted the Corps of Engi- 
ers as it planned for the 
pply of our mechanized 
quipment and our flyers with 
cious high-test gas. So was 
dlineina jungle. And gas- 
ineonmountain-topsblasted i o 
t for landing fields. oe nar OT a Se 


They knew that it was 
be thing to lay pipe lines 
ugh country where the 
te could be picked—but it is a very different 
atter when the location of an enemy force dictated 
¢ route our soldiers have to travel. 
And the difficulties multiply vastly when an enemy 
bree is located far inland, with only faintest trails 
ough densest undergrowth to guide our troops. 
ltis under these cireumstances—and worse, you 
be sure—that Army pipe lines are being laid. 
fe-giving arteries winding through the wastes, 
nging offensive power to our men, driving.always 
rward, and forward some more. 
Pipe is not a pipe line. A pumping station isn’t 


ye 


This is how Pipe is distributed— 
U.S. Army Photograph 


either. Neither are the ingen- 
ious couplings which lock each 
length of pipe to its neighbor, 
and seal in the precious fluid 
brought so carefully from 
thousands of miles away by 
armed and convoyed tankers. 
No, none of these, by itself, 
is a pipe line. But altogether 
they are. 


Is it any wonder the Engi- 
neer Board at Fort Belvoir, 
and the Office of the Chief of Engineers in Wash- 
ington, studied so eagerly the early beginnings of 
automatic pipe lines established in this country by 
private industries? Or so quickly adapted and 
redesigned these early beginnings into the simple, 
quickly assembled, fast, efficient, portable pipe 
lines now in use in every theatre of war? 


Numerous companies co-operated with the Corps 
of Engineers in these original studies; and are now 
co-operating in the supply of needed components.We 
are proud to have been associated with the project 
from its earliest inception by the Corps of Engineers. 


GUSTIN-BACON MANUFACTURING CO. 
GRUVAGRIP COUPLINGS 


One of the Co-operating Companies 


York * PHILADELPHIA . CHICAGO 


KANSAS CITY 7, MISSOURI 


° TULSA ° HOUSTON ° SAN FRANCISCO 
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of the Pennsylvania Eng: ering Wor 

New Castle, Pa., was ele ted preside 
of the Mahoning-Shenan:» Valley Ena 
neers Society. Other officers are: py, 
G. Dingledy, assistant to 1}: manager ¢ 
the Pennsylvania Power ‘°o., vice pr 

dent; Sidney L. Lockley «! the Lock 

Machine Co., New Castic. treasurer 
L. L. Weitzel, purchasiny agent of y 
Wean Engineering Co., Warren, 0h; 
secretary. 


Frank Bowers, sales engineer of 1} 
Folk Corporation, Youngstown; Thon 
E. Baum, chief engineer of the Uy 
versal Sanitary Co., New Castle, a 
Joseph Lasky, chief engineer of 4 
Johnson Bronze Co., New Castle, ye 
elected members of the council. 


Officers elected for the Arizona x 
tion of the American Society of (iy 
Engineers are Louis 0. Fiscel, Flog 
ence, president to succeed John | 
Carollo, Miami; W. C. O’Harra, Pho 
nix, first vice-president; George Grovg 
Tucson, second vice-president; Joh 
Gardiner, director; and L. R. Dal 
secretary-treasurer. 
pg aie ne poe At a meeting of the Rice Instity 
lubricated stuffing boxes student chapter of the American Socie 


Jor elevated temperature * os . ' ; 
ak alah Leliiine odo. of Civil Engineers at Houston, Tex 


sure, | M. D. Francis was elected president 
E. S. Morey, vice president; D. T 
Rainey, secretary; and G. A. Peterson 
treasurer. 


The County Engineers Association 0 
he 3 M Fe L I C I T Y Ohio at its meeting in Columbus, Jan 
eee 13, elected Wilber Terry, of Norwalk 

president. Homer Bricker, of Medin 


am ae Three-Way Valve | was elected treasurer. 


(Patent Applied. For) Floyd P. Barnes of Henderson, \. C. 


The simplified design and quick action of the modern R-S Butterfly rah ee eee ut 


Valve has been applied to a three-way valve, which is unequaled American Society of Civil Engineers 


for quick interchange and mixing service. Rugged construction | Other new officers include: F. P. Gelus 
3 of Brooklyn, N. Y., vice president 

for all pressures from 15 to 900 psi. Adapted to manual control A. C. Smith of Mooresville, N. C.. se 

as well as power operation and elevated temperatures. retary; and C. J. Nackos of Wilsa 

N. C., treasurer. 

Here, then, is another example of R-S Valve Engineering that 





has proved its superior efficiency in many services. Write for 
details and the new R-S Catalog No. 14-B. 


VALVE DIVISION 4 


R-S PRODUCTS CORPORATION 


116 Berkley Street + Philadelphia 44, Penna. 


BUTTERFLY VALVES 
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CORD 


Phice's a dependable and economical 
“work-horse” type of dynamite which can meet 
practically every construction need. 


DU PONT SPECIAL GELATIN is highly water-resistant 
and can be used with satisfactory results on wet 
work, or in wet or dry weather. Its plastic and 
cohesive qualities make it easier to use and 
permit denser loading. In addition, due to the 
high velocity of Du Pont Special Gelatin, it has 


a shattering action which results in excellent 
fragmentation, thus materially reducing wear 
and tear on equipment. 


Put this economical, all-purpose dynamite 
to work on your current job. You'll like its 
dependable, low-cost performance. Ask any 
Du Pont Explosives Department representative 
about it, or write E. I. du Pont de Nemours & 
Co. (Inc.), Explosives Dept., Wilmington, Del. 


LET’S ALL BACK THE ATTACK! 


DU PONT EXPLOSIVES 


BLASTING SUPPLIES AND ACCESSORIES 


8£6. yu. 5. par. OFF 
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In addition to their service on the fighting front with the army engi- 


Millions of Jobs (men-years) 


neers, seabees and the RCAF, Insley Excavators are serving with 
equal efficiency and valor behind the lines, preparing vital supply and 
communications facilities under contract to many of the allied nations. 


Such is the job Insley Excavators have done for Pan-American Air- 
? ($1 of construction volume produces 


ways . . . gouging airports out of the muck and mire and undergrowth ee et 


of the jungle . . . working day and night in penetrating dust, steaming 


_ ‘ : 7 Projects proposed for postwar construction ha 
heat or freezing cold to provide the jumping off places for war-bound been published in these columns since January, 
i be ee = a have been reported to Engineering 
transports anc bombers. ews-Record, 
The chart above shows, both in estimated dol- 


. . ? ° shen. lar volume and in jobs or man-years of labor 
Here, as in the front lines, Insley’s speed, stamina and ability to work how test NASaugumair OF tehues work fo ilien oe 


5 : , : : If i ki 
efficiently in the tight spots have demonstrated their effectiveness as a pestents that San tol yet been ncloded in the 
5 . = “postwar reservoir,"' please send us an itemized 
force for shortening the Victory Road. And tomorrow—when they will list and description of them, including estimated 
s i ri * : ‘i cost and the names of the engineers who are 
again be available at home—lInsley Excavators will prove to you their at work on the plans. Then as you watch the 
- arrows climb you i. know ns you and ra 
OE : » “i . Pt Hh community are contributing to the success of the 
ability to save time and money on your jobs. “i NUMBER ONE JOB of propering for peace. 
Address your projects list to Manager, Busi- 
ness News Department, Engineering News- 
Record, 330 W. 42nd St., New York 18, N. Y. 


MINIMUM SIZE OF PROJECTS PUBLISHED 


Public Works $25,000 
Industrial Buildings ............ eas 40,000 
All Other Buildings..........4..... ‘ 450,000 


WATER SUPPLY 


Cenn., Colebrook — City, Metropolitan 
Water Bureau Dist., Hartford, dam and 
reservoir, Hogback Gorge, impound water 
west branch Farmington River, incl. tunnel 
through mountain to connecting Barkham- 
sted Reservoir. C. Saville, 1026. Main St, 
Hartford, engr. 


Bellevue—G. J. Bittner, mayor, City 
water softening plant, watermains, 
storm sewers, $35,000. 


La., Houma—City, raw water supply 
pipeline to Mississippi River, $900,000. 


La., Lafayette—City, watermains and 2? 
deep wells, $95,000. 


Me., Lewiston—P. Wks. Dpt.. City Hall, 
15 m.g. reservoir, Montello Heights, $200,000. 


Me., Skowhegan—State, H. C. Greenleaf. 
comr. Institutions, State House, Augusta, 
water supply sys. for women's reformatory, 
mains, storage, etc. Over $15,000. 


Mist St. Clair Shores—A. A. Lingeman, 
village pres., watermains, new filtration 
plant, $500,000. 


Minn., Anoka—C. R. Johnson, city clk. 
City Hall, watermains, deep well and pump, 
filter sys. $32,000. 


Minn., DeGraff—J. M. McCarthy, city clk. 
City Hall, complete water and sewerage 
sys. $30,000. 


N. ¥., Lockport—City, reinforce distribu- 
tion mains in south ans east section of city 
and auxiliary pumping station, standpipe, 
3 m. g., necessary connections to reinforce 
mains in north section of city, Chester 
Engineers, 210 E. Park Way, Pittsburgh, 
Pa., consulting engrs., and A. G. Ward, City 
Hall, city engr. CD 12/15—ENR 12/23. 


N. Y¥., Tonawanda—City, pemp, and fil- 


INSLEY MANUFACTURING CORPORATION Feet ake ae 


NDIANAPOLIS 1, INDIANA Tenn., Nashville—T. L. Cummins, mayor, 
City Hall, enlarging, exten. water sys. 
suburban areas. Estimates being prep 
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